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$EVWUDFW

7KH� LVVXH�RI� HQHUJ\� FRQVHUYDWLRQ�DQG� UDWLRQDOLVDWLRQ�RI� FRQVXPSWLRQ� LV�RQH�RI� WKH�

PRVW�LPSRUWDQW�LVVXHV�LQ�WKH�PRGHUQ�HUD� SDUWLFXODUO\�LQ�WKH�EXLOGLQJ�VHFWRU��ZLWK�WKH�

UHVLGHQWLDO� VHFWRU� FRQVXPLQJ� DERXW� ����RI� WKH� WRWDO� QDWLRQDO� HQHUJ\�XVDJH��ZKHUH�

PRVW�RI�LW�LV�FRQVXPHG�LQ�WKH�RSHUDWLRQV�RI�VXSSO\LQJ�WKH�EXLOGLQJ�ZLWK�FRROLQJ�DQG�

YHQWLODWLRQ� LQ� WKH� VXPPHUV� DQG� KHDWLQJ� GXULQJ� WKH� ZLQWHUV�� ,Q� VHDUFK� RI� IXWXUH�

VXVWDLQDELOLW\��LW�FDQ�EH�VHHQ�WKDW�%DJKGDG�FLW\·V�KRXVLQJ�LV�RI�WZR�W\SHV��DXWKHQWLF�

DUFKLWHFWXUH� WKDW� HPERGLHV�YHUQDFXODU�SDVVLYH�GHVLJQ�VWUDWHJLHV� DQG� FRQWHPSRUDU\�

GHVLJQ�UHIOHFWLQJ�JOREDO�VHQVLELOLWLHV��+RZHYHU��LW�FDQ�EH�DUJXHG�WKDW�QHLWKHU�RI�WKHVH�

KRXVLQJ�W\SRORJLHV�SURYLGH�UHVLGHQWV�ZLWK�ERWK�DGHTXDWH�FRPIRUW�OHYHOV�DQG�HIILFLHQW�

HQHUJ\�XVDJH��7KLV�VWXG\�DLPV�WR�UHFRJQL]H�DQG�DVVHVV�WKH�FXOWXUDO�DQG�HQYLURQPHQWDO�

UHOHYDQFH� RI� YHUQDFXODU� DQG� FRQWHPSRUDU\� KRXVLQJ� LQ� %DJKGDG�� ,UDT� LQ� RUGHU� WR�

HVWDEOLVK�D�VHW�RI�DSSURSULDWH�GHVLJQ�DSSURDFKHV�WR�LQIRUP�IXWXUH�KRXVLQJ�GHVLJQV�LQ�

,UDT��ZKLFK� FDQ�ERWK� HQKDQFH�FRPIRUW� OHYHOV�ZKLOH�GHFUHDVLQJ�HQHUJ\�XVDJH�ZKLOH�

UHPDLQLQJ� FXOWXUDOO\� UHVSRQVLYH�� ,Q� GRLQJ� VR�� WKLV� VWXG\� VHHNV� WR UHYLHZ�SUHYLRXV�

OLWHUDWXUH� WR� XQGHUVWDQG� WKH� FXUUHQW� VWDWH� RI� NQRZOHGJH� LQ� WKLV� ILHOG� RI� VWXG\� DQG�

SURYLGH�DQ�DFDGHPLF�EDVLV� IRU�WKH�LGHQWLILFDWLRQ�RI�FOLPDWLFDOO\�DSSURSULDWH�SDVVLYH�

GHVLJQ� VWUDWHJLHV�� 7KH� VWXG\� KDV� LQFOXGHG� ELRFOLPDWLF� DQDO\VLV� XVLQJ� WKH�

SV\FKURPHWULF� FKDUW� IRU� %DJKGDG� WKDW� DQDO\VHV� DQG� LGHQWLILHV� IHDVLEOH� SDVVLYH�

VWUDWHJLHV�IRU�DSSOLFDWLRQ�LQ�%DJKGDGL�FOLPDWH��0RVW�QRWDEO\��KRZHYHU��WKLV�ZRUN�DLPV�

WR�XQGHUVWDQG�WKH�SXEOLF·V� �WKH�PDUNHW·V�� VDWLVIDFWLRQ�ZLWK�ERWK�FRQWHPSRUDU\�DQG�

YHUQDFXODU�KRXVHV�ZLWK�UHJDUGV�WR�HQYLURQPHQWDO�DQG�FXOWXUDO�SHUIRUPDQFH��)XUWKHU��

H[SHUWV·�SHUFHSWLRQV�RI�WKH�SRWHQWLDO�IRU�LQFOXVLRQ�RI�SDVVLYH�GHVLJQ�VWUDWHJLHV�LQ�IXWXUH�

%DJKGDGL�KRXVLQJ�GHVLJQV�ZHUH�DOVR�HYDOXDWHG��

)LQGLQJV� IURP�WKHVH� IRXU� LQYHVWLJDWLRQV�� OLWHUDWXUH��ELRFOLPDWLF�DQDO\VLV��SXEOLF�DQG�

SURIHVVLRQDO� SHUVSHFWLYHV�ZHUH� XQGHUWDNHQ� LQ� WKH� WKHPHV� RI� WKH� XUEDQ� IDEULF�� DQG�

DUFKLWHFWXUDO�GHVLJQ� IDFWRUV� DQG� ILQGLQJV�ZHUH� VXEVHTXHQWO\� V\QWKHVLVHG� WR� LQIRUP�

GHFLVLRQV�RQ�WKRVH�SDVVLYH�GHVLJQ�VWUDWHJLHV�PRVW�DSSURSULDWH�IRU�DGRSWLRQ�LQ�IXWXUH�

GHVLJQV�IRU�QHZ�KRXVLQJ� LQ�%DJKGDG��7KHVH�IXWXUH�GHVLJQ�VWUDWHJLHV�ZLOO� UHTXLUH�D�

FRPELQDWLRQ�RI�FRQWHPSRUDU\�WHFKQRORJ\�ZLWK�SDVVLYH�GHVLJQ�IXQGDPHQWDOV�LQ�RUGHU�

WR�SURYLGH�EHWWHU�DQG�QDWXUDOO\�ZHOFRPLQJ�KRXVLQJ�VROXWLRQV� WKDW� FDQ�VDWLVI\�ERWK�

IXQFWLRQDO�H[SHFWDWLRQV�DQG�VRFLDO�QHHGV�
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$FNQRZOHGJPHQWV�

,�ZRXOG�OLNH�WR�H[SUHVV�P\�DSSUHFLDWLRQ�IRU DOO�WKH�SHRSOH�ZKR�KHOSHG�PH�WR�FRPSOHWH�

P\� 3K�'�� WKHVLV�� $OO� RI� WKHP� LQ� WKHLU� XQLTXH� FDSDFLWLHV� DQG� LQGLYLGXDOL]HG�

EHKDYLRXUV� ZHUH�D�VRXUFH�RI�HQGOHVV�KHOS�DQG�LQVSLUDWLRQ�WR�PH�DQG�NHSW�PH�JRLQJ

GHVSLWH�WKH�PDQ\�FKDOOHQJHV�WKDW�,�VXIIHUHG�GXULQJ�P\�3K�'��UHVHDUFK��$V�LW�LV�GLIILFXOW�

WR�PHPRUL]H�DOO�QDPHV��,�ZRXOG�OLNH�WR�WKDQN�DOO�RI�WKHP� DV�ZLWKRXW�WKHP� ,�FRXOG�QRW�

KDYH�FRPSOHWHG WKLV�WKHVLV��

)LUVWO\��,�ZRXOG�OLNH�WR�H[SUHVV�P\�JHQXLQH�DSSUHFLDWLRQ�WR�P\�VXSHUYLVRUV��'U��-XOLH�

*ZLOOLDP�DQG�'U��9LFNL�6WHYHQVRQ��IRU�WKHLU FRQWLQXRXV�VXSSRUW�RI�P\�3K�'��UHVHDUFK��

DQG�IRU�WKHLU�SDWLHQFH��LPPHQVH�H[SHULHQFH��DQG�PRWLYDWLRQ��7KHLU�VXSHUYLVLRQ�DQG�

JXLGDQFH�KHOSHG�PH�GXULQJ�WKH�UHVHDUFK�SHULRG DQG�ZULWLQJ�RI�WKLV�ZRUN��

6SHFLDO�WKDQNV�DOVR�JR�WR�.DWULQD�/HZLV�IRU�VKRZLQJ�PH�WKDW�LI�\RX�VSHDN�XS� SHRSOH

ZLOO�OLVWHQ�DQG�WKLQJV�FDQ�FKDQJH� DQG IRU�DOO�KHU�NLQGQHVV�ZLWK�KHU�SURPSW�UHSOLHV��

SDWLHQFH�� DQG� JXLGDQFH� DV� D�PHPEHU� RI� WKH� 6FKRRO·V� DGPLQLVWUDWLYH� VWDII�� WR� RWKHU�

PHPEHUV RI�WKH�6FKRRO·V�DGPLQLVWUDWLYH�VWDII� VXFK�DV�&KULVWRSKHU�'UDSHU�DQG�+HOHQ�

-RQHV� IRU�WKHLU�NLQGQHVV��TXLFN�UHVSRQVHV��DGYLFH��DQG�SDWLHQFH��DQG�DOVR�WR�6DPDQWKD�

-RKQVRQ�IRU�KHOSLQJ�PH�ZLWK DOO�WKH�SDSHUZRUN�DVVRFLDWHG�ZLWK�P\ WUDYHO�GRFXPHQWV�

WR�FRPSOHWH�P\ ILHOGZRUN�

0RUHRYHU��PDQ\� WKDQNV� JR� WR� WKH� ,UDTL� SULPH�PLQLVWHU
V� RIILFH� IRU� RULJLQDWLQJ� WKH�

HGXFDWLRQDO� LQLWLDWLYH� UHSUHVHQWHG� E\� WKH� +LJKHU� &RPPLWWHH� IRU� (GXFDWLRQ�

'HYHORSPHQW�LQ�,UDT� DV�WKH\�ZHUH�WKH�IXQGLQJ�RUJDQL]DWLRQ�IRU WKH�UHVHDUFK��

,� ZRXOG� OLNH� WR� H[WHQG�P\� JUDWLWXGH� WR� DOO� WKRVH� SHRSOH� ZKR� KDYH� KHOSHG�PH� WR�

FRPSOHWH�P\�VXUYH\�RI�WKH�SXEOLF�DQG�H[SHUWV�LQ�%DJKGDG��%HVLGHV��,�WKDQN�WKH�VWDII�

DQG�SURIHVVRUV�DW�$O�1DKUDLQ�8QLYHUVLW\�DQG�%DJKGDG�8QLYHUVLW\�IRU�DOO� WKHLU�KHOS�

DQG�VXSSRUW��$OVR��JHQXLQH�WKDQNV�WR�DOO�P\�FORVH�IULHQGV� ZKR�DFWHG�OLNH�P\�LPPXQH

V\VWHP��VXSSRUWLQJPH�ZLWK�WKHLU�SUD\HUV�DQG�FURVVHG�ILQJHUV�SOXV�ZKDWHYHU HOVH WKH\�

FRXOG�RIIHU��

/DVW�EXW�QRW�OHDVW��,�ZRXOG�OLNH�WR�RIIHU�LQILQLWH�WKDQNV�WR�P\�IDPLO\� HVSHFLDOO\ WR�P\�

0RWKHU�DQG�)DWKHU� IRU�DOO�WKHLU�VSLULWXDO�HQFRXUDJHPHQW GXULQJ�P\ 3K�'��MRXUQH\�DQG�

WKURXJKRXW�P\�OLIH��7R�P\�0RWKHU�DQG�)DWKHU��,�GHGLFDWH�WKLV�WKHVLV�
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����7KH�YHUQDFXODU�DUFKLWHFWXUH��(DV\�DSSURDFK�IRU�VXVWDLQDEOH�GHVLJQ� %DJKGDG�DV�
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������ (YROXWLRQ� RI� WKH� FLW\�� &KDQJH� LQ� YHUQDFXODU� DUFKLWHFWXUH� DQG� XUEDQ�
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���������� 7KH� IDFWRUV� HIIHFWLYH� LQ� SURYLGLQJ� FRPIRUW� LQ�
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&KDSWHU��� 5HVHDUFK�0HWKRGRORJ\
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&KDSWHU����([SHUWV�VXUYH\�DQDO\VLV�DQG�SHUFHSWLRQ

����QWURGXFWLRQ�����������������������������������������������������������������������������������������������������������

����5HVXOWV�DQG�$QDO\VLV��������������������������������������������������������������������������������������������

������3DUW�$��'HPRJUDSKLF�LQIRUPDWLRQ�����������������������������������������������������������

������3DUW�%��2SLQLRQV�RQ�GHVLJQ�DQG�FRQVWUXFWLRQ�UHODWLQJ�WR�ELRFOLPDWLF�GHVLJQ�

RI�FRQWHPSRUDU\�KRXVLQJ�IRU�%DJKGDG�������������������������������������������������������������

������3DUW�&��2SLQLRQV�RQ�HIILFLHQW�VROXWLRQV�WR�UHGXFH�HQHUJ\�GHPDQG�RI�KRXVHV

��������������������������������������������������������������������������������������������������������������������������

������3DUW�'��2SLQLRQV�RQ�UHQHZDEOH�HQHUJ\�SURYLVLRQ �����������������������������������

������3DUW�(��3HUFHSWLRQ�RI�FXOWXUDO�EDUULHUV�WR�WKH�GHOLYHU\�RI�ORZ�HQHUJ\�KRXVHV

��������������������������������������������������������������������������������������������������������������������������

��� .H\�)LQGLQJV ����������������������������������������������������������������������������������������������������������

����&RQFOXVLRQ�««««««««««««««««««««««««««�����

&KDSWHU����'LVFXVVLRQ? 'HVLJQ�6WUDWHJLHV IRU�)XWXUH�+RXVH�LQ�%DJKGDG

����,QWURGXFWLRQ������������������������������������������������������������������������������������������������������������

����'HVLJQ�VWUDWHJLHV�IRU�V\QWKHVLVHG�KRXVH�GHVLJQ�IRU�%DJKGDG««««««««���

����$FKLHYHG�6WUDWHJLHV �����������������������������������������������������������������������������������������������

����&RQFOXVLRQ �������������������������������������������������������������������������������������������������������������

&KDSWHU����&RQFOXVLRQV�DQG�5HFRPPHQGDWLRQV

����,QWURGXFWLRQ������������������������������������������������������������������������������������������������������������

�����&RQFOXVLRQ ������������������������������������������������������������������������������������������������������������

����&RQWULEXWLRQ�WR�.QRZOHGJH������������������������������������������������������������������������������������

����/LPLWDWLRQ�RI�WKH�UHVHDUFK ��������������������������������������������������������������������������������������

�����5HFRPPHQGDWLRQ ��������������������������������������������������������������������������������������������������



ŝǆ

/LVW�RI�)LJXUHV
&KDSWHU����,QWURGXFWLRQ

)LJXUH���� (OHPHQWV�RI�WKH�PRGHUQ�WHFKQRORJ\�WUHQG�LQ�D�UHVLGHQWLDO�EXLOGLQJ�«« �

)LJXUH����
(OHPHQWV� RI� WKH� PRGHUQ� WHFKQRORJ\� WUHQG� LQ� D� VLQJOH� IDPLO\�
XQLW««««�

�

)LJXUH���� %HKULQJ·V�GLDJUDP�SUHVHQW�DQG�IXWXUH�WULDQJOHV��««««« �

&KDSWHU ���/LWHUDWXUH�5HYLHZ

)LJXUH���� 7KH�WRWDO�HQHUJ\�SURGXFWLRQ««««««��««««««��� ��

)LJXUH���� 7KH�JOREDO�HQHUJ\�PL[«««««««««««««««��� ��

)LJXUH���� 3HU�FDSLWD�KRXVLQJ�HOHFWULFLW\�XVDJH�LQ�VHYHUDO�DUHDV�VLQFH«� ��

)LJXUH���� 7KH�DUHDV�ZLWK�KRW�DULG�FOLPDWH�««««««««««««� ��

)LJXUH����
$�W\SLFDO�GHPRQVWUDWLRQ�RI�KRZ�HOHFWULFLDQV�DUH�ZRUNLQJ�LQ�%DJKGDG�
ZLWK�HOHFWULFDO�ZLUHV«««««««««««««

��

)LJXUH����$ 0HVRSRWDPLDQ�FLW\��8U��FLW\ SODQ�DQG�UHVLGHQWLDO�DUHD«««� ��

)LJXUH�����% ,UUHJXODU�SORW�DQG�YHUQDFXODU�KRXVH�LQ�%DJKGDG««««« ��

)LJXUH���� %XLOGLQJ�VKDSHV�SUHIHUDEOH�IRU�GLIIHUHQW�FOLPDWH�UHJLRQV«« ��

)LJXUH���� 3V\FKRPHWULF�FKDUW�IRU�%DJKGDG?6XPPHU««««««��«� ��

)LJXUH���� 3V\FKRPHWULF�FKDUW�IRU�%DJKGDG?:LQWHU««««««�«« ��

)LJXUH����� %DJKGDG FLW\�WUDQVIRUPDWLRQ�«««««««««««««�� ��

)LJXUH������ %DJKGDG·V�\HDUO\�FOLPDWLF�FKDQJH«««««««««««� ��

)LJXUH����� 6XQ�FKDUW��VXPPHU�DQG�ZLQWHU�«««««««««««« ��

)LJXUH����� $QQXDO�WHPSHUDWXUH�UDQJH�LQ�%DJKGDG««««««««�� ��

)LJXUH����� &HQWUDO�FRXUW\DUG KRXVHV�LQ %DJKGDG««««««««��« ��

)LJXUH����� $�YLHZ�RI�FHQWUDO�FRXUW\DUG�KRXVH�LQ�%DJKGDG«««««� ��

)LJXUH�����
$�SRUWDO� HQWUDQFH� LQ� %DJKGDG� DQG� WKH� YHUQDFXODU� GRRU� NQRFNHUV� LQ�
%DJKGDGL�KRXVH««««««««««««««

��

)LJXUH����� SODQ�RI�D�W\SLFDO�KRXVH�LQ�.DGKLPL\HK��%DJKGDG««««��� ��

)LJXUH����� 7KH�DIIHFWLYH�IDFWRUV�RQ�WKH�FRXUW\DUG�KRXVH�SHUIRUPDQFH �� ��

)LJXUH�����
7KH�KRUL]RQWDO�DV�ZHOO�DV�YHUWLFDO�PRYHPHQWV�LQ�VHFWLRQV�RI�WKH�KRXVH�
LQ�GLIIHUHQW�VHDVRQV��WR�DFFRPSOLVK�GDLO\�DFWLYLWLHV�RI�YHUQDFXODU�KRXVH�
LQ�%DJKGDG««««««««««««

��

)LJXUH�����
8VLQJ� IHDWXUHV� DV� 'HFRUDWLYH� DGGLWLRQ� LQ� JRYHUQPHQWDO� EXLOGLQJ� LQ�
%DJKGDG�««««««««««««««««�

��

)LJXUH�����
PD\RUDOW\� RI� %DJKGDG�� +LVKDP� 0RXQLU�� WKH� IHDWXUHV� LQVSLUDWLRQ�
EHWZHHQ�YHUQDFXODU�DQG�FRQWHPSRUDU\�«««�

��



ǆ

)LJXUH�����
$O�PXVWDQVULD� XQLYHUVLW\?%DJKGDG�� 4DKWDQ� $ZQL�� WKH� IHDWXUHV�
LQVSLUDWLRQ�EHWZHHQ�YHUQDFXODU�DQG�FRQWHPSRUDU\��

��

)LJXUH�����
8QLRQ� RI� ,QGXVWULHV� EXLOGLQJ?%DJKGDG�� 5LIDW� &KDGLUML�� WKH� IHDWXUHV�
LQVSLUDWLRQ�EHWZHHQ�YHUQDFXODU�DQG�FRQWHPSRUDU\��

��

)LJXUH�����
$O� .KXODID� 0RVTXH?%DJKGDG�� 0RKDPHG� 0DNL\D�� WKH� IHDWXUHV�
LQVSLUDWLRQ�EHWZHHQ�YHUQDFXODU�DQG�FRQWHPSRUDU\��

��

)LJXUH�����
$UFKLWHFW� 5LIDW� $O�&KDGLUML·V� 7REDFFR� %XLOGLQJ·V� IDoDGH� HOHPHQWV� LQ�
%DJKGDG������«««��««««««««««��

��

)LJXUH�����
8QLRQ� RI� ,QGXVWULHV� EXLOGLQJ� LQ� %DJKGDG� GHVLJQ� E\� DUFKLWHFW� 5LIDW�
$O&KDGLUML�LQ������«««««««««««««««���

��

)LJXUH�����
+LVKDP�0XQLU�LQ������GHVLJQHG�WKH�0LQLVWU\�RI�&RPPHUFH�LQ�%DJKGDG
«««««««««««««««««««««

��

)LJXUH�����
([HPSOLILHV�6DLG�$OL�0DGKOXPH·V�GHVLJQHG�$UW ,QVWLWXWH�LQ�%DJKGDG�LQ�
�����«««««««��««««««««««��

��

)LJXUH�����
%DJKGDG·V� $O�%DWDZHHQ� DUHD� VKRZLQJ� WKH� WUDQVLWLRQDO� VKDQDVKHHO�
«««««««««««««««««««««�

��

)LJXUH����� 6KDQDVKHHO�LGHD�XVHG�LQ�D�URRP�LQ�$/�4DVDU�$UDVDW�+RWHO« ��

)LJXUH����� ,QVSLUDWLRQ�RI�VKDQDVKHHO�LGHD�LQ�KRXVH�LQ�%DJKGDG�����«�� ��

)LJXUH����� +RXVHV�GHVLJQ�FKDQJHV�IURP�YHUQDFXODU�WR�FRQWHPSRUDU\ � ��

)LJXUH����� 9HUQDFXODU�YV��0RGHUQ�KRXVH�W\SH««««««««««�� ��

&KDSWHU ���0HWKRGRORJ\

)LJXUH���� 0HWKRGV�XVHG�LQ�WKH�UHVHDUFK««««««««««««« ��

)LJXUH���� 6FUHHQVKRW�IURP�0HWHRQRUP�SURJUDP«««««««««� ��

)LJXUH����
:HDWKHU�GDWD�IRU�%DJKGDG��6FUHHQVKRWV�IURP�&OLPDWH�&RQVXOWDQW�����
«««««««««««««««««««��

��

)LJXUH���� 6FUHHQVKRWV�IRU�&OLPDWH�&RQVXOWDQW�����««««««««�� ��

)LJXUH���� 7KH�ORFDWLQJ�WKH�3DUDPHWHUV�RQ�WKH�3V\FKURPHWULF�&KDUW«�� ��

)LJXUH����
3V\FKURPHWULF� &KDUW� IRU� %DJKGDG� ]RQH�� 6WUDWHJLHV� ERXQGDULHV� FKDUW�
DQG�WKH�$6+5$(�FRPIRUW�]RQH««««��

���

&KDSWHU �� %LRFOLPDWLF�DQDO\VLV�XVLQJ�SV\FKURPHWULF�FKDUW�IRU�%DJKGDG

)LJXUH����
3V\FKRPHWULF�FKDUW�IRU�%DJKGDG�]RQH��6WUDWHJLHV�ERXQGDULHV�FKDUW�DQG�
WKH�FRPIRUW�]RQH««««««««�««««««

���

)LJXUH���� 3V\FKRPHWULF�FKDUW�IRU�VXPPHU��%DJKGDG««««««�«� ���

)LJXUH���� 3V\FKRPHWULF�FKDUW�IRU�$XWXPQ�%DJKGDG�FLW\««««««� ���

)LJXUH���� 3V\FKRPHWULF�FKDUW�IRU�ZLQWHU�%DJKGDG�FLW\«««««««� ���

)LJXUH���� 3V\FKRPHWULF�FKDUW�IRU�VSULQJ? %DJKGDG�FLW\««««�««�� ���



ǆŝ

)LJXUH����
$QDO\VLV� RI� KRXUV� RI� FRPIRUW� DFKLHYHG� E\� VSHFLILF� SDVVLYH� GHVLJQ�
VWUDWHJLHV� EDVHG� RQ� ELRFOLPDWLF� DQDO\VLV� IRU� %DJKGDG�
]RQH««««««««««««««««««««««««�

���

)LJXUH���� 3V\FKRPHWULF�FKDUW�IRU�WKH�ZKROH�\HDU? %DJKGDG�FLW\�««�� ���

&KDSWHU ���3XEOLF�6XUYH\�$QDO\VLV��3HUFHSWLRQ�RI�YHUQDFXODU�GHVLJQ�DQG�
FRQWHPSRUDU\�KRPHV

)LJXUH���� 5HVSHFWLYH�JHQGHU�UDQJHV LQ�ERWK�KRXVH�W\SHV�«««««� ���

)LJXUH���� 5HVSHFWLYH�DJH�UDQJHV�LQ�ERWK�KRXVH�W\SHV«««««��«� ���

)LJXUH���� 5HVSHFWLYH�JHQGHU�DQG�DJH�UDQJHV�LQ�ERWK�KRXVH�W\SHV«��� ���

)LJXUH���� 7KH�PHGLDQ�DJH�RI�WKH�,UDT�SRSXODWLRQ�««««««««« ���

)LJXUH���� $FDGHPLF�HGXFDWLRQDO�OHYHOV�««««««««««««« ���

)LJXUH���� 1XPEHU�ZLWKLQ�WKH�IDPLO\�«««««««««««««« ���

)LJXUH���� 7KH�SHULRG�RI�OLYLQJ�LQ�FXUUHQW�KRXVH««««««««« ���

)LJXUH���� 7\SH�RI�WHQXUH«««««««««««««««««««�� ���

)LJXUH���� 7\SHV�RI�UHVSRQGHQWV�GZHOOLQJV�«««««««««««�� ���

)LJXUH����� 6L]H�RI�UHVSRQGHQWV�GZHOOLQJV««««««««��«««�� ���

)LJXUH����� 5HVSRQGHQWV�VDWLVIDFWLRQV�ZLWK�WKHLU�KRXVH«««««««� ���

)LJXUH����� 3HUFHQWDJH�RI�RFFXSDQWV�ZKR�NQRZ�WKH�FRVW�RI�HQHUJ\�VXSSO\�WR�WKHLU�
KRPH«««««««««««««««« ���

)LJXUH����� 7KH�SDUWLFLSDQWV·�RSLQLRQ�DERXW�DQQXDO�HQHUJ\�ELOO«««�� ���

)LJXUH����� 1RUPDO�GXUDWLRQ�IRU�KRPHV�WR�EH�RFFXSLHG««««««�� ���

)LJXUH����� 8VLQJ�DLU�FRQGLWLRQLQJ«««««««««««��««««� ���

)LJXUH����� 3ODFH�RI�XVLQJ�DLU�FRQGLWLRQLQJ«««««««««««« ���

)LJXUH����� 7LPH�RI�XVLQJ�DLU�FRQGLWLRQLQJ�DQQXDO�««««««««� ���

)LJXUH����� $YHUDJH�SHULRG�SHU�GD\�RI�XVLQJ�DLU�FRQGLWLRQLQJ�LQ�KRPH�� ���

)LJXUH����� 6ROXWLRQ�IRU�WDFNOLQJ�KLJK�WHPSHUDWXUHV«««««��««�� ���

)LJXUH����� 'HVFULELQJ�WKH�YHUQDFXODU�,UDTL�DUFKLWHFWXUH��IUHTXHQF\�DQG�
SHUFHQWDJH�RI�WKH�PD[LPXP�UHFRJQL]HG�YHUQDFXODU�FRPSRQHQWV�E\�
UHVSRQGHQWV««««««««««««��«�

���

)LJXUH�����
3HUFHQWDJH�RI�SHRSOH�WKDW�ZDQW�D�YHUQDFXODU�IHDWXUHV�LQ�WKHLU�FXUUHQW�
RU�IXWXUH�KRXVH«««««««««««««��

���

)LJXUH����� 5HDVRQV�IRU�LPSOHPHQWLQJ�YHUQDFXODU�IHDWXUHV«««��«« ���

)LJXUH����� 9HUQDFXODU�IHDWXUHV�TXDOLWLHV�ZKLFK�DUH�YDOXHG«««««� ���

)LJXUH����� 3RWHQWLDO�EDUULHUV�WR�WKH�XVH�RI�FRXUW\DUGV««««««� ���



ǆŝŝ

)LJXUH����� 3UHIHUUHG�W\SH�RI�KRXVHV�«««««««««��«««««� ���

)LJXUH����� NQRZOHGJH�FRQFHUQLQJ�ORZ�HQHUJ\�KRXVH««««««« ���

)LJXUH����� &RVW�RI�VXVWDLQDEOH��ORZ�HQHUJ\�KRXVH«««««««��«�� ���

)LJXUH����� $GRSWLRQ�ORZ�HQHUJ\�KRXVH�LQ�IXWXUH««««««««« ���

)LJXUH����� 5DWLRQDO�EHKLQG�WKH�EHQHILFLDO�RI�VXVWDLQDEOH�KRXVH««« ���

)LJXUH����� 1HHGV�IRU IXWXUH�KRXVH�««««««««««««««« ���

)LJXUH�����
5HVSRQGHQWV�SHUFHSWLRQ�RI�DFWLRQV�WR�VDYH�HQHUJ\�LQ�IXWXUH�KRXVH
«««««««««««««««««««««««��

���

)LJXUH����� *RYHUQPHQW�DFWLRQ�WR�VDYH�HQHUJ\�LQ�IXWXUH�KRXVH�«««� ���

)LJXUH�����
3XEOLF�SHUFHSWLRQ�LQ�WHUPV�RI�XVLQJ�ORZ�HQHUJ\�DQG�VXVWDLQDEOH�
KRXVHV�LQ�%DJKGDG�LQ�WKH�IXWXUH««««««�

���

)LJXUH�����
9LHZV�RI�WKH�SXEOLF�RQ�VRFLDO�EDUULHUV�WKDW�KLQGHU�WKH�DGRSWLRQ�RI�ORZ�
HQHUJ\�DQG�VXVWDLQDEOH�KRXVHV�LQ�%DJKGDG««««««««««��

���

&KDSWHU�� ��([SHUWV�VXUYH\�DQDO\VLV�DQG�SHUFHSWLRQ
)LJXUH���� ([SHUWV�SDQHO�««««««««««««««««««««««««�� ���

)LJXUH���� ([SHUW�5HVSRQGHQWV·�DJH�DQG�JHQGHU «««««««««««««�� ���

)LJXUH���� $FDGHPLF�HGXFDWLRQDO�OHYHOV««««««««««««««««��� ���

)LJXUH���� 7KH�LVVXHV�IDFHG�E\�WKH�FRQWHPSRUDU\�KRXVHV�LQ�%DJKGDG«««« ���

)LJXUH���� $SSOLFDWLRQ�RI�7UDGLWLRQDO�9HUQDFXODU�(OHPHQWV««««««� ���

)LJXUH���� 0DVVLQJ�DQG�VSDFH�OD\RXW���6XJJHVWLRQV�IRU�IXUWKHU�WHFKQLTXHV�E\�WKH�
H[SHUWV�««««««««««««««««««««««««««««

���

)LJXUH���� 0DVVLQJ�DQG�VSDFH�OD\RXW��UDQNLQJ�RI�DGGLWLRQDO�RSWLRQV�UHFRPPHQGHG�
E\�WKH�H[SHUWV�««««««««««««««««««««««««

���

)LJXUH���� 6WUDWHJLHV�DQG�GHVLJQ�WHFKQLTXHV�IRU�ZLQGRZV��3HUFHQWDJHV�REWDLQHG�
IURP�SURIHVVLRQDOV�«««««««««««««««««««««««

���

)LJXUH���� :LQGRZ�GHVLJQ�WHFKQLTXHV�DQG�VWUDWHJLHV��6XJJHVWLRQV�IRU�IXUWKHU�
WHFKQLTXHV�E\�WKH�H[SHUWV�««««««««««««««««««««�

���

)LJXUH����� 5HVXOWV�����IURP�WKH�SDQHO�RI�WKH�GLIIHUHQW�ZD\�RI�VKDGLQJ�WKH�KRPH�
LQVLGH�DQG�RXW�««««««««««««««««««««««««��

���

)LJXUH����� 6KDGLQJ�GHYLFH�WHFKQLTXHV�DQG�VWUDWHJLHV���6XJJHVWLRQV�IRU�IXUWKHU�
WHFKQLTXHV�E\�WKH�H[SHUWV�««««««««««««««««««««

���

)LJXUH����� +9$&�WHFKQLTXHV�DQG�VWUDWHJLHV��3HUFHQWDJHV�JLYHQ�E\�H[SHUWV�««�� ���

)LJXUH����� +9$&�WHFKQLTXHV�DQG�VWUDWHJLHV��6XJJHVWLRQV�IRU�IXUWKHU�WHFKQLTXHV�E\�
WKH�H[SHUWV�««««««««««««««««««««««««««

���

)LJXUH����� 5HVXOWV�IURP�H[SHUWV�����RI�LGHDV�DQG�YLHZV�LQ�FUHDWLQJ�YHQWLODWLRQ�
QDWXUDOO\«««««««««««««««««««««

���



ǆŝŝŝ

)LJXUH����� %XLOGLQJ�HQYHORSH�VWUDWHJLHV�DV�ZHOO�DV�WHFKQLTXHV��$YHUDJH�UDWLQJV�
REWDLQHG�IURP�SURIHVVLRQDOV�««««««««««««««««««

���

)LJXUH����� ([WHUQDO�:DOO�WHFKQLTXHV�DQG�VWUDWHJLHV��$YHUDJH�UDWLQJ JLYHQ�E\�
H[SHUWV�«««««««««««««««««««««««««««

���

)LJXUH����� ([WHUQDO�JOD]LQJ�VWUDWHJLHV�DV�ZHOO�DV�WHFKQLTXHV��$YHUDJH�UDWLQJV�
REWDLQHG IURP�SURIHVVLRQDOV�«««««««««««««««««��

���

)LJXUH����� 7KH�UHVXOWV�JLYHQ�E\�WKH�H[SHUWV�����LQ�UHODWLRQ�WR�WKH�HIILFLHQW�URRI�
LGHDV�DQG�PHWKRGV

���

)LJXUH����� (IILFLHQW�URRILQJ�WHFKQLTXHV�DQG�VWUDWHJLHV��6XJJHVWLRQV�IRU�IXUWKHU�
WHFKQLTXHV�E\�WKH�H[SHUWV

���

)LJXUH����� (IILFLHQW�IORRU�VWUDWHJLHV�DV�ZHOO�DV�WHFKQLTXHV��([SHUW·V�DYHUDJH�UDWLQJ ���

)LJXUH����� (IILFLHQW�IORRU�WHFKQLTXHV�DQG�VWUDWHJLHV��6XJJHVWLRQV�IRU�IXUWKHU�
WHFKQLTXHV�E\�WKH�H[SHUWV«««««««««««««�

���

)LJXUH����� 6RFLDO� FXOWXUDO�LPDJH�WHFKQLTXHV�DQG�VWUDWHJLHV��H[SHUWV�DYHUDJH�UDWLQJ�

)LJXUH����� 6RFLDO� FXOWXUDO�LPDJH�WHFKQLTXHV�DQG�VWUDWHJLHV��6XJJHVWLRQV�IRU�IXUWKHU�
WHFKQLTXHV�E\�WKH�H[SHUWV�«««««««««««««



ǆŝǀ

/LVW�RI�7DEOHV�
&KDSWHU����,QWURGXFWLRQ

7DEOH���� 7KH� WKUHH� PDLQ� GLPHQVLRQ LQ� WKH� IXQGDPHQWDOV� RI� VXVWDLQDEOH�
GHYHORSPHQW«««««««««««««««««««««««

�

7DEOH���� 3DVVLYH�DQG�DFWLYH�GHVLJQ«««««««««««««««««« �

7DEOH���� 7UDFHDELOLW\� PDWUL[� RI� UHVHDUFK� VWDJHV�� REMHFWLYHV�� DQG� FKDSWHU�
DGGUHVVHG��

�

&KDSWHU����/LWHUDWXUH�5HYLHZ

7DEOH ��� 3HUFHQWDJH�RI�HQHUJ\�XWLOL]DWLRQ�LQ�EXLOGLQJ�VWUXFWXUHV�«««�� ��

7DEOH���� 1XPEHU�RI�KRXVHV�LQ�,UDT�««««««««««««««««««�� ��

7DEOH���� 6XJJHVWHG�FULWHULD�IRU�FRPIRUW�LQ�KRPHV��&,%6(�JXLGH�$�������«�� ��

7DEOH���� &ULWHULD�IRU�RYHUKHDWLQJ�FULWHULD�RI KRPHV�«««««««««�� ��

7DEOH���� &OLPDWH�GDWD�IRU�%DJKGDG�«««««««««««««««««��� ��

7DEOH���� 7KH�DYHUDJH�ZHDWKHU�FRQGLWLRQ�GHWDLOV�RYHU�WKH�\HDU�LQ�%DJKGDG«�� ��

7DEOH���� 7\SLFDO�GDLO\�OLIH�DQG�DFWLYLWLHV�LQ�YHUQDFXODU�KRXVH��%DJKGDG�««� ��

7DEOH���� 7KH�PDLQ�VSDWLDO�HOHPHQWV�RI�YHUQDFXODU�KRXVH�LQ�%DJKGDG�«««� ��

7DEOH���� 7KH�GHVLJQ�VWUDWHJLHV�LQ�YHUQDFXODU�KRXVH�LQ�%DJKGDG�««««««� ��

7DEOH�����
6XPPDU\�RI�KRZ�WKH�YHUQDFXODU�KRXVH�UHVSRQGV�WR�WKH�HQYLURQPHQW�
ZLWK�SDVVLYH�V\VWHP««««««««««««««««««���

��

7DEOH����� 7KH�DIIHFWLYH�IDFWRUV�RQ�WKH�FRXUW\DUG�KRXVH�SHUIRUPDQFH�««««« ��

7DEOH����� 6RFLR�FXOWXUDO�IDFWRUV�LQ�YHUQDFXODU�KRXVH�««««««««« ��

7DEOH����� 7KH�DIIHFWLYH�IDFWRUV�RQ�WKH�FRQWHPSRUDU\�KRXVH�SHUIRUPDQFH�««� ��

7DEOH����� 6RFLR�FXOWXUDO�IDFWRUV�LQ�FRQWHPSRUDU\�KRXVH�«««««��«««« ��

&KDSWHU����0HWKRGRORJ\

7DEOH���� 0HWKRGV�XVHG�LQ�WKH�UHVHDUFK««««««««««««««««« ��

7DEOH���� ([SHUW�3DQHO·V�FRPSRVLWLRQ�«««««««««««««««««� ���

&KDSWHU ���%LRFOLPDWLF�DQDO\VLV�XVLQJ�SV\FKURPHWULF�FKDUW�IRU�%DJKGDG

7DEOH����
$QDO\VLV� RI� KRXUV� RI� FRPIRUW� DFKLHYHG� E\� VSHFLILF� SDVVLYH� GHVLJQ�
VWUDWHJLHV� EDVHG� RQ� ELRFOLPDWLF� DQDO\VLV� IRU� %DJKGDG�
]RQH?6XPPHU«««««««««���

���

7DEOH�����
$QDO\VLV� RI� KRXUV� RI� FRPIRUW� DFKLHYHG� E\� VSHFLILF� SDVVLYH� GHVLJQ�
VWUDWHJLHV�EDVHG�RQ ELRFOLPDWLF�DQDO\VLV IRU�%DJKGDG�]RQH?$XWXPQ���

���

7DEOH����
$QDO\VLV� RI� KRXUV� RI� FRPIRUW� DFKLHYHG� E\� VSHFLILF� SDVVLYH� GHVLJQ�
VWUDWHJLHV�EDVHG�RQ�ELRFOLPDWLF�DQDO\VLV�IRU�%DJKGDG�]RQH?ZLQWHU�«

���

7DEOH����
$QDO\VLV� RI� KRXUV� RI� FRPIRUW� DFKLHYHG� E\� VSHFLILF� SDVVLYH� GHVLJQ�
VWUDWHJLHV�EDVHG�RQ�ELRFOLPDWLF�DQDO\VLV�IRU�%DJKGDG�]RQH?6SULQJ�«

���



ǆǀ

7DEOH����
$QDO\VLV� RI� KRXUV� RI� FRPIRUW� DFKLHYHG� E\� VSHFLILF� SDVVLYH� GHVLJQ�
VWUDWHJLHV�EDVHG�RQ�ELRFOLPDWLF�DQDO\VLV�IRU�%DJKGDG�]RQH?$QQXDO����

���

&KDSWHU����3XEOLF�6XUYH\�$QDO\VLV��3HUFHSWLRQ�RI�YHUQDFXODU�GHVLJQ�DQG�
FRQWHPSRUDU\�KRPHV

7DEOH���� 5HVSHFWLYH�JHQGHU�DQG�DJH�UDQJHV LQ�ERWK�KRXVH�W\SHV�««««��� ���

7DEOH���� $FDGHPLF�HGXFDWLRQDO�OHYHOV�««««««««««««««««��� ���

7DEOH���� 1XPEHU�ZLWKLQ�IDPLO\�«««««««««««««««««««�� ���

7DEOH���� 7KH�SHULRG�RI�OLYLQJ�LQ�FXUUHQW�KRXVH�«««««««««««««� ���

7DEOH���� 7\SH�RI�WHQXUH�««««««««««««««««««««««« ���

7DEOH���� 7\SHV�RI�UHVSRQGHQWV�GZHOOLQJV�«««««««««««««««� ���

7DEOH���� 6L]H�RI�UHVSRQGHQWV�GZHOOLQJV�«««««««««««««««�� ���

7DEOH���� 5HVSRQGHQWV�VDWLVIDFWLRQV�ZLWK�WKHLU�KRXVH�««««««««««�� ���

7DEOH���� 3HUFHQWDJH�RI�RFFXSDQWV�ZKR�NQRZ�WKH�FRVW�RI�HQHUJ\�VXSSO\�WR�
WKHLU�KRPH�«««««««««««««««««««««««««

���

7DEOH����� 7KH�SDUWLFLSDQWV·�RSLQLRQ�DERXW�DQQXDO�HQHUJ\�ELOO�«««««««� ���

7DEOH����� 1RUPDO�GXUDWLRQ IRU�KRPHV�WR�EH�RFFXSLHG�««««««««««� ���

7DEOH����� 8VLQJ�DLU�FRQGLWLRQLQJ�«««««««««««««««««««� ���

7DEOH����� 3ODFH�RI�XVLQJ�DLU�FRQGLWLRQLQJ�«««««««««««««««« ���

7DEOH����� 7LPH�RI�XVLQJ�DLU�FRQGLWLRQLQJ�DQQXDO��««««««««««««� ���

7DEOH����� $YHUDJH�SHULRG�SHU�GD\�RI�XVLQJ�DLU�FRQGLWLRQLQJ�LQ�KRPH�«««� ���

7DEOH����� 6ROXWLRQ�IRU�WDFNOLQJ�KLJK�WHPSHUDWXUHV�«««««««««««�� ���

7DEOH����� 'HVFULELQJ�WKH�YHUQDFXODU�,UDTL�DUFKLWHFWXUH��IUHTXHQF\�DQG�
SHUFHQWDJH�RI�WKH�PD[LPXP�UHFRJQL]HG�YHUQDFXODU�FRPSRQHQWV�E\�
UHVSRQGHQWV«�

���

7DEOH����� 'HVFULELQJ�WKH�YHUQDFXODU�,UDTL�DUFKLWHFWXUH��6KRZV�EURDG�
FDWHJRULHV�DQG�SHUFHQWDJHV�E\�UHVSRQGHQWV««««««««««��

���

7DEOH����� 3HUFHQWDJH�RI�SHRSOH�WKDW�ZDQW�D�YHUQDFXODU�IHDWXUHV LQ�WKHLU�
FXUUHQW�RU�IXWXUH�KRXVH�«««««««««««««««««««

���

7DEOH����� 5HDVRQV�IRU�LPSOHPHQWLQJ�YHUQDFXODU�IHDWXUHV�«««««««�� ���

7DEOH����� 9HUQDFXODU�IHDWXUHV�TXDOLWLHV�ZKLFK�DUH�YDOXHG�««««««««� ���

7DEOH����� 3RWHQWLDO�EDUULHUV�WR�WKH�XVH�RI�FRXUW\DUGV�«««««««««««�� ���

7DEOH����� 3UHIHUUHG�W\SH�RI�KRXVHV�««««««««««««««««««� ���

7DEOH����� NQRZOHGJH�FRQFHUQLQJ�ORZ�HQHUJ\�KRXVH�««««««««««« ���

7DEOH����� &RVW�RI�VXVWDLQDEOH��ORZ�HQHUJ\�KRXVH�««««««««««««�� ���



ǆǀŝ

7DEOH����� $GRSWLRQ�ORZ�HQHUJ\�KRXVH�LQ IXWXUH�««««««««««««« ���

7DEOH����� 5DWLRQDO�EHKLQG�WKH�EHQHILFLDO�RI�VXVWDLQDEOH�KRXVH�««««««« ���

7DEOH����� 1HHGV�IRU�IXWXUH�KRXVH�««««««««««««««««««« ���

7DEOH����� 5HVSRQGHQWV�SHUFHSWLRQ�RI�DFWLRQV�WR�VDYH�HQHUJ\�LQ�IXWXUH�KRXVH��� ���

7DEOH����� 3XEOLF�SHUFHSWLRQ�LQ�WHUPV�RI�XVLQJ�ORZ�HQHUJ\�DQG�VXVWDLQDEOH�
KRXVHV�LQ�%DJKGDG�LQ�WKH�IXWXUH«««««««««««««««�

���

7DEOH����� 9LHZV�RI�WKH�SXEOLF�RQ�VRFLDO�EDUULHUV�WKDW�KLQGHU�WKH�DGRSWLRQ�RI�
ORZ�HQHUJ\�DQG�VXVWDLQDEOH�KRXVHV�LQ�%DJKGDG�«««««««««

���

&KDSWHU����([SHUWV�VXUYH\�DQDO\VLV�DQG�SHUFHSWLRQ
7DEOH���� ([SHUW�5HVSRQGHQW·V�JHQGHU�DQG�DJH�««««««««««««��«� ���

7DEOH���� $FDGHPLF�HGXFDWLRQDO�OHYHOV«««««««««««««««««« ���

7DEOH���� 3UREOHPV�IDFLQJ�WKH�FRQWHPSRUDU\�%DJKGDGL�KRXVH««««««««� ���

7DEOH���� $SSOLFDWLRQ�RI�7UDGLWLRQDO�9HUQDFXODU�(OHPHQWV�«««««««««� ���

7DEOH���� 3DUWLFLSDQW�UHDVRQV�WR�DSSO\�WUDGLWLRQDO�YHUQDFXODU�HOHPHQWV««««� ���

7DEOH���� 7KH�IDFWRU�RI�LPSRUWDQFH�LQ�WKH�KRPH�RI�WKH�UHVSRQGHQW�«««««« ���

7DEOH���� $SSOLFDWLRQ�RI 9HUQDFXODU�)HDWXUHV�««««««««««««««�� ���

7DEOH����
,VVXHV�SUHYHQWLQJ�WKH�XVH�RI�YHUQDFXODU�IHDWXUHV�LQ�PRGHUQ�KRXVH�
GHVLJQV�«««««««««««««««««««««««««««�

���

7DEOH���� 3RVVLELOLWLHV�RI�GHVLJQLQJ�D�UHIHUHQFH�PRGHO�««««««««««« ���

7DEOH����� 7KH�DYHUDJH�UHVXOWV�RI�WKH�LPSRUWDQFH�RI�PDVV�DQG�VSDFH�OD\RXW�««�� ���

7DEOH�����
0DVVLQJ�DQG�VSDFH�OD\RXW��UDQNLQJ�RI�DGGLWLRQDO�RSWLRQV�
UHFRPPHQGHG�E\�WKH�H[SHUWV�«««««««««««�««««««

���

7DEOH����� ZLQGRZ�FRQVWUXFWLRQV�DQG�PHWKRGV��UHVSRQGHQWV�DYHUDJH�UHVXOWV«� ���

7DEOH�����
:LQGRZ�GHVLJQ�WHFKQLTXHV�DQG�VWUDWHJLHV��6XJJHVWLRQV�IRU�IXUWKHU�
WHFKQLTXHV�E\�WKH�H[SHUWV««««««««««««««««��

���

7DEOH�����
5HVXOWV�IURP�WKH�SDQHO�IRU�WKH�GLIIHUHQW�ZD\V�RI�VKDGLQJ�WKH�KRPH�
LQVLGH�DQG�RXW«««««««««««««««««««««««

���

7DEOH�����
6KDGLQJ�GHYLFH�WHFKQLTXHV�DQG�VWUDWHJLHV��6XJJHVWLRQV�IRU�IXUWKHU�
WHFKQLTXHV�E\�WKH�H[SHUWV«««««««««««««««««««

���

7DEOH����� �3DQHO�YLHZ�DQG�RSLQLRQV�RQ�WKH�GLIIHUHQW�ZD\V�RI�XVLQJ�+9$&««�� ���

7DEOH�����
+9$&�WHFKQLTXHV�DQG�VWUDWHJLHV��6XJJHVWLRQV�IRU�IXUWKHU�WHFKQLTXHV�
E\�WKH�H[SHUWV««««««««««««««««««««�

���

7DEOH�����
$YHUDJH�UHVXOWV�IURP�H[SHUWV�LQ�UHODWLRQ�WR�ZD\V�RI�FUHDWLQJ�QDWXUDO�
YHQWLODWLRQ«««««««««««««««««««««««««��

���



ǆǀŝŝ

7DEOH�����
$YHUDJH�UHVXOWV�ZKHUH�H[SHUWV�UDWHG�WKH�EXLOGLQJ�WHFKQLTXHV�DQG�
VWUDWHJLHV«««««««««««««««««««««��

���

7DEOH����� $YHUDJH�UDWLQJ�E\�H[SHUWV�RQ�WKH�H[WHULRU�ZDOO�LGHDV�DQG�PHWKRGV«� ���

7DEOH����� 7KH�DERYH�WDEOH�VKRZ�WKH�H[SHUWV�YLHZV�LQ�WHUPV�RI�UDWLQJ�LQ�UHODWLRQ�
WR�WKH�LGHDV�DQG�PHWKRGV�WKDW�FDQ�EH�XVHG�IRU�H[WHUQDO�JOD]LQJ«««�

���

7DEOH�����
(IILFLHQW�URRI��VWUDWHJLHV�DV�ZHOO�DV�WHFKQLTXHV��$YHUDJH�UDWLQJV�
REWDLQHG�IURP�SURIHVVLRQDOV««««««««««««««��

���

7DEOH�����
(IILFLHQW�URRILQJ�WHFKQLTXHV�DQG�VWUDWHJLHV��6XJJHVWLRQV�IRU�IXUWKHU�
WHFKQLTXHV�E\�WKH�H[SHUWV«««««««««««««««««««

���

7DEOH�����
$YHUDJH�UDWLQJ�����RI�LGHDV�DQG�PHWKRGV�IRU�DFKLHYLQJ�DQ�HIIHFWLYH�
IORRU�LQ�WKH�EXLOGLQJ««««««««««««««««

���

7DEOH�����
(IILFLHQW�IORRU�WHFKQLTXHV�DQG�VWUDWHJLHV��6XJJHVWLRQV�IRU�IXUWKHU�
WHFKQLTXHV�E\�WKH�H[SHUWV«««««««««««««««««««��

���

7DEOH�����
$YHUDJH�UDWLQJ�����RI�H[SHUWV�LGHDV�DQG�PHWKRGV�LQ�SURPRWLQJ�RQ�
VLWH�UHQHZDEOH�HQHUJ\««««««««««««««««««�

���

7DEOH�����
6RFLDO� FXOWXUDO�LPDJH�WHFKQLTXHV�DQG�VWUDWHJLHV��6XJJHVWLRQV�IRU�
IXUWKHU�WHFKQLTXHV�E\�WKH�H[SHUWV««««««««««««««�

���

&KDSWHU����'LVFXVVLRQ��'HVLJQ�6WUDWHJLHV�IRU�)XWXUH�+RXVH�LQ�%DJKGDG

7DEOH���� 7KH�GHVLJQ�VWUDWHJ\�UHFRPPHQGDWLRQV�REWDLQHG�E\�HDFK�WKHPH««« ���

7DEOH����
7KH�GHVLJQ�VWUDWHJLHV�UHFRPPHQGDWLRQV�IRU�8UEDQ�
IDEULF?&RPSDFWQHVV�DQG�VWUHHW�OD\RXW«««««««««««««

���

7DEOH����
7KH�GHVLJQ�VWUDWHJLHV�UHFRPPHQGDWLRQV�IRU�RULHQWDWLRQ�LQ�GHVLJQLQJ�
WKH�KRXVH«««««««««««««««««««««�

���

7DEOH����
7KH�GHVLJQ�VWUDWHJLHV�UHFRPPHQGDWLRQV�IRU�8UEDQ�IDEULF?RXWVLGH�
]RQH«««««««««««««««««««««««««�

���

7DEOH����
7KH�GHVLJQ�VWUDWHJLHV�UHFRPPHQGDWLRQV�IRU�DUFKLWHFWXUH�GHVLJQ�
IDFWRUV?)RUP««««««««««««««««««�

���

7DEOH����
7KH�GHVLJQ�VWUDWHJLHV�UHFRPPHQGDWLRQV�IRU�DUFKLWHFWXUH�GHVLJQ�
IDFWRUV?:LQGRZ�GHVLJQ«««««««««««««««««�

���

7DEOH����
7KH�GHVLJQ�VWUDWHJLHV�UHFRPPHQGDWLRQV IRU�DUFKLWHFWXUH�GHVLJQ�
IDFWRUV?:LQGRZ�JOD]LQJ«««««««««««

���

7DEOH����
7KH�GHVLJQ�VWUDWHJLHV�UHFRPPHQGDWLRQV�IRU�DUFKLWHFWXUH�GHVLJQ�
IDFWRUV?%XLOGLQJ�HQYHORSH««««««««««««««««««

���

7DEOH����
7KH�GHVLJQ�VWUDWHJLHV�UHFRPPHQGDWLRQV�IRU�DUFKLWHFWXUH�GHVLJQ�
IDFWRUV? 5RRI�WHUUDFH«««««««««««««««««««««

���

7DEOH����� 7KH�GHVLJQ�VWUDWHJ\�UHFRPPHQGDWLRQV�REWDLQHG�E\�HDFK�WKHPH«« ���



ǆǀŝŝŝ

7DEOH�����
7KH�UHFRPPHQGHG�KRXVH�GHVLJQ�VWUDWHJLHV�UHFRPPHQGDWLRQV�
REWDLQHG�E\�HDFK�WKHPH««««««««««««««««��

���

&KDSWHU����&RQFOXVLRQV�DQG�5HFRPPHQGDWLRQV

7DEOH����
)LQGLQJ�IURP�WKH�DQDO\VLV�RI�KRXUV�RI�FRPIRUW�DFKLHYHG�E\�VSHFLILF�
SDVVLYH�GHVLJQ�VWUDWHJLHV�EDVHG�RQ�ELRFOLPDWLF�DQDO\VLV�IRU�%DJKGDG«

���

7DEOH���� 7KH�GHVLJQ�VWUDWHJLHV�UHFRPPHQGDWLRQV�REWDLQHG�E\�HDFK�WKHPH««�� ���



,QWURGXFWLRQ





Ϯ

0RVW� FRQWHPSRUDU\� EXLOGLQJV� DFURVV� WKH� ZRUOG� GR� QRW� UHVSRQG� WR� WKH� HQYLURQPHQW��

8VXDOO\��������RI�FRQWHPSRUDU\�GRPHVWLFV�LQ�,UDT�DUH�DLU�FRQGLWLRQHG�DQG�PDNH�XVH�RI�

FRQFUHWH� DQG�JODVV �$WLI�� ������ +RZHYHU�� LW� LV DUJXHG�KHUH� WKDW DUFKLWHFWV�PXVW�GHVLJQ�

KRXVHV ZLWK�FRQVLGHUDWLRQ�IRU WKH�HQYLURQPHQW DV�ZHOO�DV�HQHUJ\�FRQVXPSWLRQ��%HOO� �������

3UHVHQWO\��WKH�GHVLJQ�IRU�VXVWDLQDEOH�FRQVWUXFWLRQ�LV�D�ELJ�FKDOOHQJH�WKDW�LV�IDFHG�E\�PRVW�

DUFKLWHFWV��0DQ\�DUFKLWHFWV�ZRUOGZLGH�KDYH�DGRSWHG�QHZ�SURFHGXUHV��PHWKRGV��DQG�XVH�

RI�LQQRYDWLYH�WHFKQRORJ\�IRU�GHYHORSLQJ�GHVLJQV�IRU�VXVWDLQDEOH�EXLOGLQJV�IURP�WKH�ODWH�

KDOI�RI�WKH�����V��%HOO���������+RZHYHU��LQ�PDQ\�GHYHORSLQJ�FRXQWULHV��LQFOXGLQJ�,UDT��LW�

VHHPV�WKDW�D�VRPHZKDW�FRQVFLRXV�DWWLWXGH�LV�PLVVLQJ��

7KH�WKUHH�PDLQ�GLPHQVLRQV�LQ�WKH�IXQGDPHQWDOV�RI�VXVWDLQDEOH�GHYHORSPHQW�DUH�VKRZQ�

EHORZ�LQ�7DEOH������(GJDU�DQG�/DKKDP� ������

7KH�PDLQ�IHDWXUH�RI�D�VXVWDLQDEOH�EXLOGLQJ�LV�QRW�RQO\�WR�SURYLGH D FRPIRUWDEOH�OLIHVW\OH�

IRU XVHUV�EXW�DOVR�WR�FRQVLGHU�WKH�UHVXOWLQJ�HIIHFWV�RQ�WKH�HQYLURQPHQW��$V�(GJDU��������

LQGLFDWHV�� WKH� IXQGDPHQWDOV� RI� VXVWDLQDEOH� GHYHORSPHQW� DUH� IRFXVHG� RQ� EXLOGLQJ�

WHFKQLTXHV��PDWHULDOV�XVHG��ZDWHU�V\VWHPV��LQGRRU DLU�TXDOLW\��GD\OLJKW�VWUDWHJ\�DV�ZHOO�DV�

HQHUJ\�HIILFLHQF\� 7KHVH�IXQGDPHQWDOV�DUH�FDWHJRUL]HG�WKURXJK�WZR�WKHPHV��SDVVLYH�DQG�

DFWLYH�GHVLJQ��DV�VKRZQ�LQ�7DEOH������$EGHOVDODP�DQG�5LKDQ� ������

7DEOH������7KH�WKUHH�PDLQ�GLPHQVLRQV�LQ�WKH�IXQGDPHQWDOV�RI�VXVWDLQDEOH�
GHYHORSPHQW

'LPHQVLRQ 'HVFULSWLRQ

(
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Q
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LF

+XPDQ�DV�ZHOO�DV�QDWXUDO�UHVRXUFHV�VKRXOG�EH�IXOO\�
XWLOL]HG�WR�HQKDQFH�VRFLHW\�
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O

7KH�UHODWLRQ�EHWZHHQ�QDWXUH�DQG�KXPDQV�
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(FRORJLFDO�� ELRORJLFDO� DV� ZHOO� DV� SK\VLFDO� V\VWHPV�
DORQJ�ZLWK�WKHLU�DGYDQFHPHQW�DQG�UHSURGXFWLRQ�

6RXUFH� 5HVHDUFKHU�DFFRUGLQJ�WR�(GJDU�DQG�/DKKDP�������
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IRUPHG�EHWZHHQ�VSDFH�DQG�PDVV��,Q�DQ�DUFKLWHFWXUDO�VSDFH��IDFWRUV�ZKLFK�KDYH�DQ�LPSDFW�

LQFOXGH�FRORXU��VKDGLQJ��OLJKWLQJ��PDWHULDOV��WH[WXUHV� DV�ZHOO�DV�DUFKLWHFWXUH�IRUPV��,W�LV�

ZRUWK�PHQWLRQLQJ� WKDW� WKH�GHVLJQHU·V� VNLOOV� LQ� WHUPV�RI�PDNLQJ�XVH� RI� WKHVH� HOHPHQWV��

LQGRRUV�DV�ZHOO�DV� LQ�VSDFHV�DURXQG�EXLOGLQJV� LV�UHIOHFWHG�E\�WKH�RYHUDOO�TXDOLW\�RI� WKH�

DUFKLWHFWXUH��%DFRQ� �������7KH�LPSRUWDQFH�RI�IRUP�IRU�VXVWDLQDEOH�GHVLJQ�LV�H[SODLQHG�E\�

%HKOLQJ·V�GLDJUDP�UHSURGXFHG�EHORZ �)LJXUH�������

7KLV�GLDJUDP� LQ�)LJ�������FOHDUO\�VKRZV�WKDW�IRU�IXWXUH�GHVLJQV�LW�LV�LPSRUWDQW�WR�FRQVLGHU�

SDVVLYH�V\VWHPV�DV�ZHOO�DV�DUFKLWHFWRQLF�IRUPV�IRU�UHGXFLQJ�UHOLDQFH�RQ DFWLYH�V\VWHPV��,W�

VHHPV�YDOLG�WR�DGG�D�QHZ�WULDQJOH�ZKLFK�UHSUHVHQWV�WKH�SDVW��7KH�WZR�HOHPHQWV�LQFOXGHG�

DUH� SDVVLYH� V\VWHPV� DQG� DUFKLWHFWRQLF� IRUPV� �$EDORV�� ������� )RU� IXWXUH� SODQQLQJ� WKH�



ϱ

KLVWRULF� WULDQJOH� LV� H[WUHPHO\� LPSRUWDQW�DQG�UHOHYDQW��7KLV� LV�EHFDXVH� LW� FDQ�DVVLVW�ZLWK�

FRPSUHKHQVLRQ� RI� WKH� WZR� VWHSV� ZKLFK� FDQ� PDUN� WKH� LQLWLDO� VWDJH� LQ� DGDSWLQJ� DQG�

HQKDQFLQJ� WKH� DSSURDFKHV�XWLOL]HG� LQ� FHUWDLQ� YHUQDFXODU�GHVLJQV�� 7KLV�ZLOO�PDNH� WKHP�

IXUWKHU� DGRSWDEOH� IRU� FRQWHPSRUDU\� GHVLJQ� SURFHGXUHV�� )XUWKHUPRUH�� DGHTXDWHO\�

GHVLJQHG�V\VWHPV�FDQ�OHDG�WR�UHGXFWLRQ�LQ�HQHUJ\�FRQVXPSWLRQ�GXH�WR UHGXFWLRQ�LQ�WKH�

QHHG�IRU�DFWLYH�V\VWHPV�

0RUHRYHU��WKLV�LGHD�ZDV�VXSSRUWHG�E\�D�QXPEHU�RI VWXGLHV RQ�YHUQDFXODU�EXLOGLQJV�DQG�

WKHLU�WKHUPDO�SHUIRUPDQFH��7KHVH�VWXGLHV�VKRZHG�WKDW�VXFK�EXLOGLQJV�DWWDLQHG�DGHTXDWH�

WKHUPDO�FRPIRUW�OHYHOV�WKURXJK�PRVW�RI�WKH�\HDU�ZLWK�MXVW�WKH�XVH�RI�SDVVLYH�DSSURDFKHV��

$OVR�� LW�ZDV� IRXQG� WKDW� LQGRRU� WHPSHUDWXUHV� UHPDLQHG DOPRVW� FRQVWDQW� LQ� VRPH� FDVHV�

�&DUGLQDOH��5RVSL��DQG�6WHIDQL]]L� ����� 3UL\D�HW�DO�� ����� 6LQJK��0DKDSDWUD��DQG�$WUH\D�

������� +HQFH�� VXFK� ILQGLQJV� FRQILUP� WKH� IHDVLELOLW\� RI� XVLQJ� SDVVLYH� DSSURDFKHV� LQ�

FRQWHPSRUDU\�EXLOGLQJV��0RORGLQ� ����� 3UL\D�HW�DO�� �������

7KHUHIRUH�� D� EOHQG� RI� WUDGLWLRQDO� DVSHFWV�ZLWK�PRGHUQL]DWLRQ�PXVW� EH� SXUVXHG� LQ� WKH�

IXWXUH� GHILQLWLRQV� RI� DUFKLWHFWXUH� DQG GHVLJQ�� $� K\EULG� V\VWHP� PXVW� DLP WR LQFOXGH

WUDGLWLRQDO�GHVLJQ�WHFKQLTXHV�DQG�DOORZ�IRU�WKH�HYDOXDWLRQ�RI�IXQFWLRQDO�FRQFHSWV�DQG QHZ�

DHVWKHWLF� IHDWXUHV� �.LPXUD� ������ $EDORV� ������� ,W� ZRXOG� EH� D� PLVWDNH� WR� LJQRUH WKH�

WHFKQRORJLFDO�SRWHQWLDO� DV�ZHOO�DV�NQRZOHGJH� ZKLFK�H[LVWV�WRGD\�ZKHQ�DLPLQJ�WR�DFKLHYH�

KLJK�SHUIRUPDQFH��VXVWDLQDEOH EXLOGLQJV��/HDWKHUEDUURZ�DQG�:HVOH\��������

3DVVLYH�GHVLJQ�LV�D�FRQYHQWLRQDO�FRQFHSW�DQG�KDV�EHHQ�D�NH\�IDFWRU�LQ�EXLOGLQJ�GHVLJQV�

VLQFH�EXLOGLQJ�VWUXFWXUHV�ZHUH�ILUVW�LQWURGXFHG�E\�KXPDQV��7KH�ORFDO�FOLPDWLF�FRQGLWLRQV�

ZHUH� D� PDMRU� FRQVLGHUDWLRQ� IRU� WKH� VXUYLYDO� RI� WKH� VWUXFWXUHV ĂŶĚ� DOVR� IRU� GHOLYHULQJ�

LQWHUQDO� HQYLURQPHQWV� WKDW�ZHUH�PRUH�FRPIRUWDEOH IRU� WKH�RFFXSDQWV��7KH� UHJLRQV� WKDW�

H[SHULHQFH�KDUVKHVW�FOLPDWLF�FRQGLWLRQV� VXFK�DV�WKH�0LGGOH�(DVW�ZLWK�KRW��GU\�DUHDV�DQG�

WKH�$PHULFDQ�QRUWKHDVW�ZLWK�H[WUHPHO\�FROG�ZLQWHUV� DUH�FODVVLF�H[DPSOHV��7KH�SDVVLYH�

GHVLJQ� XWLOL]HV� QDWXUDO� SURFHVVHV� LQVWHDG� RI� DFWLYH� V\VWHPV� DQG UHGXFHV HQHUJ\�

FRQVXPSWLRQ��+RZHYHU��LW LV�QRW�SRVVLEOH�WR�DSSO\�DOO�WKH�VWUDWHJLHV�PHQWLRQHG�KHUH��7KH�

ORJLFDO� VROXWLRQ� LV� WR� DGRSW� WKH�PRVW� DSSURSULDWH� VWUDWHJLHV� WR� HIILFLHQWO\� GHFUHDVH� WKH�

HQYLURQPHQWDO�LPSDFW RI�WKH�EXLOGLQJ��7KH�HIILFLHQW�DQG�LQWHOOLJHQW�LPSOHPHQWDWLRQ�RI�D�

IHZ� SDVVLYH� GHVLJQV� FDQ� \LHOG� LPSUHVVLYH� UHVXOWV� ZKHUH� WKH� EXLOGLQJV� VKRZ� RSWLPDO�

SHUIRUPDQFH�



ϲ

����5HVHDUFK�*DS�

$� IHZ� DWWHPSWV�KDYH� EHHQ�PDGH� WR�SURGXFH� DSSOLFDEOH� VWXGLHV� RQ� WKH�YHUQDFXODU� DQG�

FRQWHPSRUDU\�DUFKLWHFWXUH�LQ�,UDT��7KHVH�LQFOXGH�WKH�ZRUNV�RI�)HWKL���������:DUUHQ���������

$O�$]]DZL���������$O�'RXUL���������$O�.DLVVL���������(GZDUG��������DQG�6DOPDQ���������,Q�

IDFW��PRVW�RI�WKHVH�VWXGLHV�WDUJHWHG�WKH�YLYLG�DUFKLWHFWXUDO�KLVWRULHV��VKRZLQJ�KRZ�WKLV�NLQG�

RI� DUFKLWHFWXUH� ZRUNHG� SUHYLRXVO\�� $V� VXFK�� H[LVWLQJ� VWXGLHV� KDYH� PDLQO\� DLPHG� WR�

FODVVLI\��OLVW�DQG�GHVFULEH�WKH�IHDWXUHV�DQG�W\SHV�RI�KRXVHV��6DOPDQ��������KDV�JLYHQ�VRPH�

DWWHQWLRQ�WR�YHUQDFXODU�VWUDWHJLHV�LQ�D�PRGHUQ�GD\�FRQWH[W�DORQJ�ZLWK�WKH�LQYHVWLJDWLRQ�RI�

WKH�RFFXSDQWV·�SHUVSHFWLYHV�RQ�ERWK�WUDGLWLRQDO�DQG�PRGHUQ�KRXVHV�LQ�%DJKGDG��6DOPDQ��

������� 0RUHRYHU�� WKH� ZD\� YHUQDFXODU� DUFKLWHFWXUH� ZRUNV� DW� SUHVHQW� DQG� FDQ� SRVVLEO\�

RSHUDWH� LQ� WKH�XSFRPLQJ�\HDUV�� DORQJ�ZLWK� LWV� FRQQHFWLRQ� WR� WKHUPDO�SHUIRUPDQFH�DQG�

HQHUJ\�XVH��LV�DQ�LJQRUHG�DUHD��([DPLQDWLRQ�RI�WKH�OLWHUDWXUH�LQGLFDWHV�WKDW�PRVW�VWXGLHV�

KDYH� UHPDLQHG� DW� WKH� OHYHO� RI� H[SODLQLQJ� WKH� SUREOHP� DQG� KDYH� IDLOHG� WR� DQDO\]H� WKH�

SUREOHP� DQG� H[DPLQH� LW� V\VWHPDWLFDOO\��0RUHRYHU�� PRVW� RI� WKHVH� VWXGLHV� �)HWKL�� ������

$O.DLVVL��������$O�'RXUL��������$O�$]]DZL��������:DUUHQ��������DUH�TXLWH�ROG��+HQFH��WKH\�

PD\�QRW�EH�DSSOLFDEOH�FRQVLGHULQJ�WKH�FKDQJHV�LQ�WKH�FOLPDWH�DQG�LQ�SDUWLFXODU�WKH�VRFLDO�

FXOWXUH�RI�WKH�FRXQWU\��,UDT����

1HLWKHU� WKH� RSSRUWXQLWLHV� ZKLFK� WUDGLWLRQDO� DSSURDFKHV� FRXOG� SURYLGH� QRU� WKH�

FRPSOH[LWLHV�RI�WKHLU�XVH�LQ�WKH�DUFKLWHFWXUH�RI�WRGD\�KDYH�EHHQ�DGHTXDWHO\�LQYHVWLJDWHG�

UHFHQWO\��7KHUHIRUH��DQ�XQGHUVWDQGLQJ�RI�WKH�WUDGLWLRQV�RI�WKH�ORFDO�EXLOGLQJV�LV�QHHGHG�LQ�

RUGHU�WR�EH�DGDSWHG�LQWR�QRUPDO�DUFKLWHFWXUH�DQG�GHVLJQ��$O�$]]DZL���������7KXV��WKHUH�LV�

D�QHHG�IRU�PRUH�DQDO\WLFDO�DQG�SUDFWLFDO� VWXGLHV�WKDW�FDQ�H[SODLQ� WKH�SURFHVV�E\�ZKLFK�

YHUQDFXODU�DUFKLWHFWXUH�ZRUNV�DW�SUHVHQW�DQG�KRZ�LW�FDQ�RSHUDWH�IRU�IXWXUH�FRQVWUXFWLRQV�

LQ�WHUPV�RI�LWV�WKHUPDO�DQG�HQHUJ\�SHUIRUPDQFHV��7KHUH�LV�DOVR�D�QHHG�IRU�VWXGLHV�ZKLFK�

FDQ�DSSO\�YHUQDFXODU�DSSURDFKHV�WR�XSFRPLQJ�GHVLJQV�IRU�WKH�GRPHVWLF�VHFWRUV��7KHVH�FDQ�

WKHQ�EH� WHVWHG� IRU� WKHLU�SDUWLFXODU� HQHUJ\� UHTXLUHPHQWV� IRU�GHOLYHULQJ� FRPIRUW� DQG� IRU�

HYDOXDWLQJ� WKHLU� HQYLURQPHQWDO� SHUIRUPDQFH� �6DOPDQ�� �������2QH� VXFK� LGHD�PD\�EH� WR�

FDUU\� RXW� D� IRFXV� JURXS� WR� REWDLQ� RSLQLRQV� RQ� IXWXUH� GHVLJQV� EDVHG� RQ� YHUQDFXODU�

VWUDWHJLHV��6DOPDQ���������

,W�FDQ�EH�VHHQ�WKDW��WR�GDWH��QR�ZRUN�SXEOLVKHG�KDV�LQYHVWLJDWHG�WKH�ELRFOLPDWLF�DQDO\VLV��

SXEOLF�DQG�SURIHVVLRQDO�SHUVSHFWLYHV�RQ� WKHVH� IDFWRUV��7KLV� UHVHDUFK� LQWHQGV� WR�DSSO\�D�
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FRPELQDWLRQ� RI� ELRFOLPDWLF� DQDO\VLV� DQG� DQDO\VLV� RI� TXHVWLRQQDLUHV� ZLWK� PDLQO\�

TXDQWLWDWLYH�UHVSRQVHV�DQG�TXDOLWDWLYH�LQWHUYLHZ�UHVSRQVHV��7KH�GDWD�ZLOO�EH�VXEVHTXHQWO\�

V\QWKHVL]HG�WR�LQIRUP�GHFLVLRQV�RQ�WKRVH�SDVVLYH�GHVLJQ�VWUDWHJLHV�PRVW�DSSURSULDWH�IRU�

DGRSWLRQ� LQ� IXWXUH�GHVLJQV� IRU�QHZ�KRXVLQJ� LQ�%DJKGDG� ,W� LV� H[SHFWHG� WKDW� WKLV�QRYHO�

UHVHDUFK�ZLOO�EH�DEOH�WR�DGGUHVV�WKH�PRGHUQ�GD\�FKDOOHQJHV�LQ�WHUPV�RI�WKH�FRQVWUXFWLRQ�RI�

VXVWDLQDEOH�HQYLURQPHQWV�E\�IRUPLQJ�DQ�DZDUHQHVV�RI�WKH�UHOHYDQF\�RI�YHUQDFXODU�DVSHFWV�

����5HVHDUFK�$LP��+\SRWKHVLV��DQG�2EMHFWLYHV

7KH FHQWUDO� WKHPH� RI� WKH� FXUUHQW� VWXG\� LV� WR� UHFRJQL]H� DQG� DVVHVV� WKH� FXOWXUDO� DQG�

HQYLURQPHQWDO�UHOHYDQFH�RI�YHUQDFXODU�DQG�FRQWHPSRUDU\�KRXVLQJ�LQ�%DJKGDG��,UDT��7KH�

VWXG\�DLPV�WR�HVWDEOLVK�D�VHW�RI�DSSURSULDWH�GHVLJQ�DSSURDFKHV�WR�LQIRUP�IXWXUH�KRXVLQJ�

GHVLJQ�LQ�,UDT��ZKLFK�FDQ�HQKDQFH�FRPIRUW�OHYHOV�\HW�GHFUHDVH�HQHUJ\�XVDJH�DORQJ�ZLWK�

FXOWXUDO� UHVSRQVLYHQHVV�� 7KHUHIRUH�� WKLV� VWXG\�ZLOO� FRQVLGHU� WKH� DGYDQWDJHV� RI� SDVVLYH�

GHVLJQV�DQG�YHUQDFXODU�FRXUW\DUG�KRXVHV� IRU� IXWXUH�DUFKLWHFWXUDO�EXLOGLQJV� LQ� WHUPV�RI�

ERWK�WKH�ORFDO�HQYLURQPHQW�DQG�FXOWXUDO�UHVSRQVLYHQHVV��

7KLV�RYHUDUFKLQJ�DLP�FDQ�DOVR�EH�WHUPHG�DV D�K\SRWKHVLV ² DV�IROORZV�

� 9HUQDFXODU� KRXVHV� LQ� %DJKGDG� ,UDT� DUH� PRUH� DSSURSULDWH� IRU� WKH� DPELHQW�

HQYLURQPHQW�WKDQ�FRQWHPSRUDU\�KRXVHV��

� ,W� LV� SRVVLEOH� WR� HVWDEOLVK� D� VHW� RI� VRFLDOO\� DQG� FXOWXUDOO\� DSSURSULDWH� GHVLJQ�

DSSURDFKHV�WR�LQIRUP�IXWXUH�KRXVLQJ�GHVLJQ�LQ�,UDT��ZKLFK�FDQ�HQKDQFH�FRPIRUW�

OHYHOV�\HW�GHFUHDVH�HQHUJ\�XVDJH�WKURXJK�FRPELQLQJ�OHDUQLQJ�IURP�YHUQDFXODU�

GHVLJQ��ELRFOLPDWLF�GHVLJQ DV�ZHOO�DV�FRQVXOWDWLRQ�ZLWK�KRXVHKROGHUV��SXEOLF��DQG�

EXLOW�HQYLURQPHQW�SURIHVVLRQDOV�

7R� DFKLHYH� WKH� DLP� RI� WKLV� VWXG\� DQG� UHVSRQG� WR� WKH� UHVHDUFK� FKDOOHQJHV�� D� VHULHV� RI�

REMHFWLYHV�KDYH�EHHQ�GHYHORSHG�WR�JXLGH�WKH�VWXG\��

�� ,GHQWLI\ DQG�DQDO\VH IHDVLEOH�SDVVLYH�VWUDWHJLHV�IRU�DSSOLFDWLRQ�LQ�%DJKGDGL�FOLPDWH��

�� ([DPLQH WKH� OHYHOV� RI� KRXVHKROGHUV·� �SXEOLF�� VDWLVIDFWLRQ� ZLWK� ERWK�� FRQWHPSRUDU\� DQG�

YHUQDFXODU�KRXVHV�ZLWK�UHJDUGV�WR� WKHLU HQYLURQPHQWDO �FRPIRUW�DQG�HQHUJ\� DQG�FXOWXUDO�

SHUIRUPDQFH�
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�� ([SORUH WKH� SHUFHSWLRQV� RI� EXLOW� HQYLURQPHQW� SURIHVVLRQDOV� UHODWLQJ� WR� GHVLJQ� DQG�

FRQVWUXFWLRQ� RI� PRGHUQ� KRXVLQJ� XQLWV� DQG� WKHLU� LQFRUSRUDWLRQ� RI SDVVLYH� VWUDWHJLHV� LQ�

%DJKGDG�

�� 3URSRVH� D� IUDPHZRUN� IRU� GHVLJQ� VWUDWHJLHV� IRU� QHZ� KRXVLQJ� XQLWV� LQ� %DJKGDG�� WKDW

DSSURSULDWHO\�FRPELQHV FRQWHPSRUDU\�WHFKQRORJ\�ZLWK�SDVVLYH�GHVLJQ�IXQGDPHQWDOV�LQ�RUGHU�

WR� SURYLGH� FRPIRUWDEOH DQG� HQHUJ\� HIILFLHQW� KRXVLQJ� VROXWLRQV� WKDW� DUH� DEOH� WR� VDWLVI\�

KRXVHKROGHU·V IXQFWLRQDO�H[SHFWDWLRQV�DV�ZHOO�DV�VRFLDO DQG�FXOWXUDO�H[SHFWDWLRQV�DQG QHHGV�

5HVHDUFK�4XHVWLRQ�

7R� DFKLHYH� WKH� DLP� RI� WKLV� VWXG\� DQG� UHVSRQG� WR� WKH� UHVHDUFK� FKDOOHQJHV�� D� VHULHV� RI�

UHVHDUFK�TXHVWLRQV�KDYH�EHHQ�GHYHORSHG�WR�JXLGH�WKH�VWXG\��DV�VKRZQ�LQ�7DEOH�����

7DEOH������7UDFHDELOLW\�PDWUL[�RI�UHVHDUFK�REMHFWLYHV��UHVHDUFK�TXHVWLRQV�DQG�FKDSWHU·V�DGGUHVVHG

5
2
� ,GHQWLI\LQJ� DQG� DQDO\VLQJ� IHDVLEOH�

SDVVLYH� VWUDWHJLHV� IRU� DSSOLFDWLRQ� LQ�
%DJKGDGL�FOLPDWH� 5

4
� :KDW�SDVVLYH�GHVLJQ�VWUDWHJLHV�DUH�

IHDVLEOH� IRU� DSSOLFDWLRQ� LQ� WKH�
%DJKGDGL�FOLPDWH" &

K
���

5
2
�

([DPLQH� WKH� OHYHOV� RI� KRXVHKROGHUV·�
�SXEOLF�� VDWLVIDFWLRQ� ZLWK� ERWK��
FRQWHPSRUDU\� DQG� YHUQDFXODU� KRXVHV�
ZLWK� UHJDUGV� WR� WKHLU� HQYLURQPHQWDO�
�FRPIRUW� DQG� HQHUJ\�� DQG� FXOWXUDO�
SHUIRUPDQFH�

5
4
�

7R�ZKDW�H[WHQW�DUH KRXVHKROGHUV·�
�SXEOLF�� VDWLVILHG ZLWK�
FRQWHPSRUDU\� DQG� YHUQDFXODU�
KRXVHV� ZLWK� UHJDUGV� WR� WKHLU�
HQYLURQPHQWDO� DQG� VRFLR�FXOWXUDO�
SHUIRUPDQFH"

&
K
���

5
2
�

([SORUH� WKH� SHUFHSWLRQV� RI� EXLOW�
HQYLURQPHQW� SURIHVVLRQDOV� UHODWLQJ� WR�
GHVLJQ� DQG� FRQVWUXFWLRQ� RI� PRGHUQ�
KRXVLQJ� XQLWV� DQG� WKHLU� LQFRUSRUDWLRQ�
RI�SDVVLYH�VWUDWHJLHV�LQ�%DJKGDG�

5
4
�

:KDW� DUH� EXLOW� HQYLURQPHQW
SURIHVVLRQDOV· SHUFHSWLRQV RI�
IHDVLELOLW\�DQG�GHOLYHUDELOLW\�RI�WKH�
GHVLJQ� DQG� FRQVWUXFWLRQ� RI�
PRGHUQ� KRXVLQJ� XQLWV�
LQFRUSRUDWLQJ�SDVVLYH�VWUDWHJLHV�LQ�
%DJKGDG"

&
K
���

5
2
�

3URSRVH� D� IUDPHZRUN� IRU� GHVLJQ�
VWUDWHJLHV� IRU� QHZ� KRXVLQJ� XQLWV� LQ�
%DJKGDG���WKDW�DSSURSULDWHO\�FRPELQHV�
FRQWHPSRUDU\�WHFKQRORJ\�ZLWK�SDVVLYH�
GHVLJQ� IXQGDPHQWDOV� LQ� RUGHU� WR�
SURYLGH� FRPIRUWDEOH� DQG� HQHUJ\�
HIILFLHQW�KRXVLQJ VROXWLRQV�WKDW�DUH�DEOH�
WR� VDWLVI\� KRXVHKROGHU·V� IXQFWLRQDO�
H[SHFWDWLRQV� DV� ZHOO� DV� VRFLDO� DQG�
FXOWXUDO�H[SHFWDWLRQV�DQG�QHHGV�

5
4
�

:KDW� VKRXOG� EH� LQFOXGHG� LQ� D�
IUDPHZRUN� IRU GHVLJQ� VWUDWHJLHV�
IRU�QHZ�HQHUJ\�HIILFLHQW�DQG�VRFLR�
FXOWXUDOO\� DSSURSULDWH� KRXVLQJ�
XQLWV�LQ�%DJKGDG"

&
K
���

/HJHQG��52� �5HVHDUFK�2EMHFWLYH��54� �5HVHDUFK�4XHVWLRQ
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����5HVHDUFK�0HWKRGV�DQG�)ORZ�

7KH� UHVHDUFK� LV� RUJDQLVHG� LQ� IRXU PDLQ� VWDJHV�� � OLWHUDWXUH� UHYLHZ��%LRFOLPDWLF� DQDO\VLV��

3XEOLF�VXUYH\��([SHUW�&RQVXOWDWLRQV��DQG�6\QWKHVLV�RI�ILQGLQJV�IURP�VWDJHV��������DQG����

7DEOH�����VKRZV�WKH�WUDFHDELOLW\�PDWUL[�RI�UHVHDUFK�VWDJHV�DQG�FKDSWHUV�DGGUHVVHG

7DEOH������7UDFHDELOLW\�PDWUL[�RI�UHVHDUFK�VWDJHV�DQG FKDSWHU�DGGUHVVHG

5HVHDUFK�6WDJH &KDSWHU�DGGUHVVHG

6WDJH��
%LRFOLPDWLF�DQDO\VLV

&KDSWHU��
%LRFOLPDWLF�DQDO\VLV�XVLQJ�SV\FKURPHWULF�FKDUW�IRU�%DJKGDG

6WDJH��
3XEOLF�VXUYH\

&KDSWHU���	
&KDSWHU��

(QJDJLQJ�6WDNHKROGHU
6WDJH��

([SHUW�&RQVXOWDWLRQV

6WDJH��
6\QWKHVLV�RI�ILQGLQJV�IURP�

VWDJHV�����DQG��

&KDSWHU��
'LVFXVVLRQ��)UDPHZRUN�IRU�'HVLJQ�6WUDWHJLHV

IRU�)XWXUH�+RXVH�LQ�%DJKGDG

6RXUFH��5HVHDUFKHU

%HORZ� DUH� WKH� LPSRUWDQW� VWDJHV� WKDW� PDNH� XS� WKH� VWUXFWXUH RI� WKH� VWXG\� WR IXOILO� WKH�

REMHFWLYHV DQG DLP RI� WKLV� VWXG\� 7KLV� LQYROYHV� GLIIHUHQW� WKHRUHWLFDO� DQG� HPSLULFDO�

LQYHVWLJDWLRQV��7KH�VWDJHV�LQYROYHG�DUH�

�� %LRFOLPDWLF� DQDO\VLV� XVLQJ� SV\FKURPHWULF� FKDUW� IRU� %DJKGDG� ,GHQWLI\LQJ��

DQDO\VLQJ DQG�LPSOHPHQWLQJ�RI�FOLPDWLF�VWUDWHJLHV�ZKLFK�KDYH�DQ�LQIOXHQFH�RQ�

UHGXFLQJ� WKH� FRQVXPSWLRQ�RI� HQHUJ\�DORQJ�ZLWK� WDNLQJ� LQWR�FRQVLGHUDWLRQ� WKH�

SODXVLEOH�VROXWLRQV�IRU�FRQVWUXFWLRQ�DWWDLQHG�DW�DFWLYH�DQG�SDVVLYH�OHYHOV��7KLV�ZLOO�

EH�DGGUHVVHG�LQ�FKDSWHU�IRXU��

�� 3XEOLF�SHUFHSWLRQ�VXUYH\� 6DWLVIDFWLRQ�ZLWK�ERWK�FRQWHPSRUDU\�DQG�YHUQDFXODU�

KRXVHV�ZLWK� UHJDUGV� WR�HQYLURQPHQWDO� DQG� FXOWXUDO�SHUIRUPDQFH��7KLV�ZLOO� EH�

DGGUHVVHG�LQ�FKDSWHU�ILYH��

�� ([SHUW� SHUFHSWLRQ� 6XUYH\�� ([SORULQJ� WKH� SHUFHSWLRQV� RI� EXLOW� HQYLURQPHQW�

SURIHVVLRQDOV� UHODWLQJ� WR� GHVLJQ� DQG� FRQVWUXFWLRQ� RI� PRGHUQ� KRXVLQJ� XQLWV�

LQFRUSRUDWLQJ�SDVVLYH�VWUDWHJLHV�LQ�%DJKGDG��IRU�H[DPSOH�DFDGHPLF��JRYHUQPHQW�

DQG�SULYDWH�VHFWRU��7KLV�ZLOO�EH�DGGUHVVHG�LQ�FKDSWHU�VL[�



ϭϬ

7R� DFKLHYH� 6WDJH� ��� D� V\QWKHVLV� RI� ILQGLQJV� IURP� SXEOLF� VXUYH\�� H[SHUW� VXUYH\� DQG�

%LRFOLPDWLF� DQDO\VLV� XVLQJ� SV\FKURPHWULF� FKDUW� IRU� %DJKGDG DORQJ� ZLWK� FRQFOXVLRQV�

GUDZQ�IURP�WKH�UHOHYDQW�OLWHUDWXUH�ILQGLQJV�WR�LQIRUP�GHVLJQ�VWUDWHJLHV�IRU�QHZ�UHVLGHQWLDO�

XQLWV� LQ�%DJKGDG�QHHGHG�IRU� LQFRUSRUDWLQJ�YDULRXV�PRGHUQ�WHFKQRORJLHV�XVLQJ�SDVVLYH�

GHVLJQ�SURFHGXUHV�WR�SURYLGH�DQ�HQKDQFHG��DQG�QDWXUDOO\�DSSHDOLQJ�KRXVLQJ�SRVVLELOLWLHV�

DQG�VROXWLRQV� WKDW�ZLOO� IXOILOO� VRFLDO�DQG�IXQFWLRQDO�GHPDQGV� 7KLV�ZLOO�EH�DGGUHVVHG�LQ�

FKDSWHU�VHYHQ�

����&RQWULEXWLRQ�WR�.QRZOHGJH�

7KH IROORZLQJ�SRLQWV�VXPPDULVH�WKH�FRQWULEXWLRQ�WR�NQRZOHGJH�VRXJKW�IURP�WKLV�UHVHDUFK�

�� $� FRPSUHKHQVLYH� OLWHUDWXUH� UHYLHZ� RXWOLQLQJ� WKH� WKHUPDO� FRPIRUW� DQG� HQHUJ\�

HIILFLHQF\� FKDOOHQJH� IDFHG� E\� GZHOOLQJV� LQ� %DJKGDG�� LQ� WKH� FRQWH[W� RI� FXUUHQW�

VWDQGDUGV� DQG� UHJXODWLRQV�� 7KLV� LQFOXGHV� D� KLVWRULFDO� ORRN� DW� GZHOOLQJV� ZKLFK�

IRFXVHV�RQ�YHUQDFXODU�GHVLJQV�XVHG�LQ�%DJKGDG���)RU�VRPH�DVSHFWV��WKHUH�ZDV�D�ODFN�

RI�SHHU�UHYLHZHG�OLWHUDWXUH�VSHFLILF�WR�%DJKGDG��LQ�VXFK�FDVHV��UHOHYDQW�OLWHUDWXUH�

UHODWLQJ�WR�FRPSDUDEOH�FOLPDWHV�ZDV�FRQVLGHUHG�

�� $�ELRFOLPDWLF�DQDO\VLV�RI�EXLOGLQJ�GHVLJQ� UHOHYDQW� WR� WKH�%DJKGDGL�FOLPDWH�� 7KH�

UHVXOWV� LQGLFDWH� WKDW� WKH�PRVW� HIILFLHQW� SDVVLYH� VWUDWHJLHV� IRU� WKH�ZKROH� \HDU� IRU�

%DJKGDG�DUH�WKH�VRODU�VKDGLQJ�RI�ZLQGRZV��QDWXUDO�YHQWLODWLRQ��GLUHFW�HYDSRUDWLYH�

FRROLQJ�� DQG� KHDWLQJ� DORQJ� ZLWK� DGGHG� KXPLGLILFDWLRQ� LI� UHTXLUHG�� $OO� WKHVH�

VWUDWHJLHV� FDQ� EH� LQFRUSRUDWHG� ZLWKLQ� D� EXLOGLQJ� WR� DFKLHYH� DV� PDQ\� KRXUV� DV�

SRVVLEOH�RI�FRPIRUW��HQHUJ\�VDYLQJ��DQG�HQKDQFHG�ORZ�HQHUJ\�XVH�LQ�WKH�FOLPDWH�RI�

%DJKGDG��0DQ\�RI�WKH�VWUDWHJLHV�IDYRXUHG�E\�ELRFOLPDWLF�EXLOGLQJ�GHVLJQ�FRXOG�EH�

IRXQG�LQ�%DJKGDGL�YHUQDFXODU�GZHOOLQJV�EXW�QRW�LQ�FRQWHPSRUDU\�GZHOOLQJV����

�� ([DPLQLQJ�WKH�SXEOLF¶V�VDWLVIDFWLRQ�ZLWK�ERWK�FRQWHPSRUDU\�DQG�YHUQDFXODU�KRXVHV�

ZLWK UHJDUGV�WR�HQYLURQPHQWDO�DQG�FXOWXUDO�SHUIRUPDQFH��7KLV�LQIRUPDWLRQ�ZDV�XVHG�

WR�LQIRUP�GHFLVLRQV�RQ�ZKLFK�SDVVLYH�GHVLJQ�VWUDWHJLHV�WR�LPSOHPHQW�LQ�WKH�GHVLJQ�

VWUDWHJ\�IRU�QHZ�KRXVLQJ�LQ�%DJKGDG�

�� (QJDJLQJ� ZLWK� SURIHVVLRQDOV� DQG� XQGHUVWDQGLQJ� WKHLU� LGHDV� RQ� GHVLJQV� DQG�

FRQVWUXFWLRQ�LQ�WHUPV�RI�SDVVLYH�GHVLJQV�RI�PRGHUQ�KRXVLQJ�XQLWV�LQ�%DJKGDG��IRU�

H[DPSOH�DFDGHPLF��JRYHUQPHQW�DQG�SULYDWH�VHFWRU��
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�� 3URSRVH�D�IUDPHZRUN�IRU�GHVLJQ�VWUDWHJLHV�IRU�QHZ�KRXVLQJ�XQLWV�LQ�%DJKGDG��DV�D�

FDVH�VWXG\��ZKLFK�UHTXLUHG�D�FRPELQDWLRQ�RI�FRQWHPSRUDU\�WHFKQRORJ\�ZLWK�SDVVLYH�

GHVLJQ�IXQGDPHQWDOV�WR�SURYLGH�EHWWHU�DQG�QDWXUDOO\�ZHOFRPLQJ�KRXVLQJ�VROXWLRQV�

WKDW�FDQ�VDWLVI\�IXQFWLRQDO�H[SHFWDWLRQV�DV�ZHOO�DV�VRFLDO�QHHGV��7KLV�UHVHDUFK�ZLOO�

GHYHORS� D� QHZ� DSSURDFK� WR� LQIRUP� FRQWHPSRUDU\� EXLOGLQJ� GHVLJQ� WR� DVVLVW�

GHYHORSHUV��DUFKLWHFWV��FRQWUDFWRUV��DFDGHPLD��SROLF\PDNHUV�DQG�WKH�ORFDO�DXWKRULW\�

RI�%DJKGDG�ZLWK�FRQFHSWV�WKDW�KHQFH�LPSURYH�WKH�FRQVWUXFWLRQ�RI�DGGLWLRQDO�HQHUJ\�

VDYLQJ�DQG�VXVWDLQDEOH�EXLOGLQJV�LQ�,UDT�DQG�FDQ�EH�XVHIXO IRU�RWKHU�DUHDV�LQ�,UDT�

DQG�RWKHU�VLPLODU�FXOWXUDO�DQG�FOLPDWLF�UHJLRQV��VXFK�DV�.XZDLW��6\ULD��DQG�VRPH�

DUHDV�RI�6DXGL�$UDELD�

�� 7KH�0LQLVWU\�RI�3ODQQLQJ��,UDT��������GHFODUHG�WKDW�,UDT�KDV�WKH�SRWHQWLDO�WR�DFKLHYH�

VXVWDLQDEOH� GHYHORSPHQWV� DQG� HQHUJ\�HIILFLHQW� GHVLJQ� E\� ����� �0LQLVWU\� RI�

3ODQQLQJ���������+HQFH��WKLV�UHVHDUFK�FRXOG�FRQWULEXWH�WRZDUGV�WKH�DLP�RI�DFKLHYLQJ�

ORZ�HQHUJ\� EXLOGLQJV� IRU� ����� WKURXJK� HVWDEOLVKLQJ� D� VHW� RI� DSSURSULDWH� GHVLJQ�

DSSURDFKHV� WR� LQIRUP� IXWXUH� GRPHVWLF� EXLOGLQJ� GHVLJQ� LQ� ,UDT�� ZKLFK� FDQ� ERWK�

HQKDQFH� FRPIRUW� OHYHOV� DQG� GHFUHDVH� HQHUJ\� XVDJH� ZKLOH� UHPDLQLQJ� FXOWXUDOO\�

UHVSRQVLYH��7KH�ORZ�FRVW�RI�HQHUJ\�OHG�WR�WKH�GLVUHJDUG�RI�HQHUJ\�HIILFLHQW�GHVLJQ�

SUDFWLFHV��7KH�WKHVLV�DFNQRZOHGJHV�WKDW�EHFDXVH�RI�WKH�VXEVLGL]HG�HQHUJ\�SULFHV�

LQGLYLGXDOV� GHSHQG� RQ� XVLQJ� DLU� FRQGLWLRQLQJ� DV� WKH� PDLQ� FRROLQJ� VRXUFH� LQ�

EXLOGLQJV��7KLV�KDV�GLVFRXUDJHG�DUFKLWHFWV�IURP�GHVLJQLQJ�EXLOGLQJV�WKDW�PDNH�WKH�

EHVW� XVH� RI� SDVVLYH� GHVLJQ� LQ� KRW� VHDVRQV�� ZKLFK� DUH� WKH� GRPLQDWLQJ� VHDVRQ� RI�

H[FHVVLYH� HQHUJ\� XVH LQ� %DJKGDG� EXLOGLQJV�� 7KLV� UHVHDUFK� FRXOG� SHUVXDGH� WKH�

JRYHUQPHQW� WR� HQIRUFH� DQ� DSSURSULDWH� HQHUJ\� HIILFLHQF\� SROLF\�� 7KH� WKHVLV�

DFNQRZOHGJHV�WKDW�WKH�FKHDS�HQHUJ\�VXSSO\�DQG�PRUH�ZLGHO\�DYDLODEOH�HOHFWULFLW\�

KDV�OHG�WR�PDQ\�QHZ�DLU�FRQGLWLRQLQJ�DSSOLFDWLRQV��,QWULQVLFDOO\��WKH�SURYLVLRQ�RI�

WKHUPDO�FRPIRUW�EHFDPH�WKH�UHVSRQVLELOLW\�RI�PHFKDQLFDO�V\VWHPV�UDWKHU�WKDQ�WKH�

EXLOGLQJ�

��� 6WUXFWXUH�RI�WKH�7KHVLV

7KH�WKHVLV�RYHUDOO�VWUXFWXUH�WDNHV�WKH�IRUP�RI�HLJKW�FKDSWHUV LQFOXGLQJ�WKLV�LQWURGXFWLRQ�

7KHVH�UHSUHVHQW�WKH�PDLQ�SDUWV�RI�WKH�UHVHDUFK��WKH�LQWURGXFWLRQ��WKH�OLWHUDWXUH�UHYLHZ��WKH�



ϭϮ

UHVHDUFK� PHWKRGRORJ\�� VXUYH\V� DQDO\VLV� RI� WKH� UHVXOWV�� GLVFXVVLRQV�� DQG� ILQDOO\� WKH�

FRQFOXVLRQ�DQG�UHFRPPHQGDWLRQ���

&KDSWHU�2QH��,QWURGXFWLRQ

7KLV�FKDSWHU�SUHVHQWV�WKH�LQWURGXFWLRQ��SURYLGLQJ�D�EDFNJURXQG�IRU�WKH�UHVHDUFK�DV�ZHOO�

DV�WKH�UHVHDUFK�JDS��,Q�DGGLWLRQ��WKLV�FKDSWHU�SUHVHQWV�WKH�PDLQ�DLP�DQG�REMHFWLYHV�DQG�

HVWDEOLVKHV�KRZ�WKLV�ZRUN�ZLOO�DFKLHYH� WKHP��SURYLGLQJ� OLQNV� WR� WKH�SURSRVHG�UHVHDUFK�

PHWKRGRORJLHV��

&KDSWHU�7ZR��/LWHUDWXUH�5HYLHZ

7KLV�FKDSWHU�UHYLHZV RI�SUHYLRXV�OLWHUDWXUH�LQ�RUGHU�WR�XQGHUVWDQG�WKH�JDS�LQ�WKH�ILHOG�RI�

VWXG\�DQG�GHYHORS�DZDUHQHVV�RI�WKH�SUREOHP��

&KDSWHU�7KUHH��0HWKRGRORJ\

7KLV� FKDSWHU� SUHVHQWV� WKH� UHVHDUFK�PHWKRGRORJ\� XVHG� WR� JDWKHU� DQG� HYDOXDWH� GDWD� WR�

DGGUHVV�REMHFWLYHV������

)URP�REMHFWLYH������SURSRVH�D�IUDPHZRUN�IRU�GHVLJQ�VWUDWHJLHV�IRU�QHZ�KRXVLQJ�XQLWV�LQ�

%DJKGDG��DV�D�FDVH�VWXG\��ZKLFK�ZLOO�UHTXLUH�FRPELQDWLRQV�RI�FRQWHPSRUDU\�WHFKQRORJ\�

ZLWK�SDVVLYH�GHVLJQ� IXQGDPHQWDOV� LQ�RUGHU� WR�SURYLGH�EHWWHU�DQG�QDWXUDOO\�ZHOFRPLQJ�

KRXVLQJ�VROXWLRQV�WKDW�DUH�DEOH�WR�VDWLVI\�WKH�IXQFWLRQDO�H[SHFWDWLRQV�DV�ZHOO�DV�WKH�VRFLDO�

QHHGV� �2EMHFWLYH���

7KLV� UDQJH� RI� REMHFWLYHV� UHTXLUHV� PXOWLSOH� PHWKRGRORJLFDO� DSSURDFKHV� LQFOXGLQJ�

TXDQWLWDWLYH�DQG�TXDOLWDWLYH�PHWKRGV��$�FRPELQDWLRQ�RI�ELRFOLPDWLF�DQDO\VLV��DQG�DQDO\VLV�

RI�TXHVWLRQQDLUHV�ZLWK�PDLQO\�TXDQWLWDWLYH�UHVSRQVHV�DQG�TXDOLWDWLYH�LQWHUYLHZ�UHVSRQVHV�

ZHUH�FDUULHG�RXW� WR�SURYLGH�EHWWHU�DQG�QDWXUDOO\�ZHOFRPLQJ�KRXVLQJ�VROXWLRQV�WKDW�DUH�

DEOH�WR�VDWLVI\�IXQFWLRQDO�H[SHFWDWLRQV�DV�ZHOO�DV�VRFLDO�QHHGV�

&KDSWHU )RXU��%LRFOLPDWLF�$QDO\VLV�8VLQJ�3V\FKURPHWULF�&KDUW�IRU�%DJKGDG

7KLV�FKDSWHU�UHVSRQGV�WR�REMHFWLYH�� RI�WKLV�UHVHDUFK��,W�VWXGLHV��DQDO\VHV�DQG�LGHQWLILHV�

IHDVLEOH�SDVVLYH�VWUDWHJLHV�IRU�DSSOLFDWLRQ�LQ�%DJKGDGL�FOLPDWH�

&KDSWHU�)LYH��3XEOLF�6XUYH\�$QDO\VLV DQG�3HUFHSWLRQ

7KLV�FKDSWHU�UHVSRQGV�WR�REMHFWLYH�� RI�WKLV�UHVHDUFK��,W�H[DPLQHV�OHYHOV�RI�KRXVHKROGHUV·�

�SXEOLF��VDWLVIDFWLRQ�ZLWK�ERWK�FRQWHPSRUDU\�DQG�YHUQDFXODU�KRXVHV�ZLWK�UHJDUGV�WR�WKH�



ϭϯ

HQYLURQPHQWDO� DQG� FXOWXUDO� SHUIRUPDQFH XVLQJ� D� FRPELQDWLRQ� RI� TXHVWLRQQDLUHV� DQG�

DQDO\VLV�RI�WKH�UHVSRQVHV�

&KDSWHU�6L[��([SHUWV�6XUYH\�$QDO\VLV�DQG�3HUFHSWLRQ

7KLV�FKDSWHU�UHVSRQGV�WR�REMHFWLYH�� RI�WKLV�UHVHDUFK��,W�HQJDJHV�ZLWK�SURIHVVLRQDOV�LQ�RUGHU�

WR� XQGHUVWDQG� WKHLU� LGHDV� RQ� GHVLJQV� DQG� FRQVWUXFWLRQ� LQ� WHUPV� RI� SDVVLYH� GHVLJQV� RI�

PRGHUQ�KRXVLQJ�XQLWV�LQ�%DJKGDG��IRU�H[DPSOH��DFDGHPLF��JRYHUQPHQW�DQG�SULYDWH�VHFWRU��

,W XVHV�D�FRPELQDWLRQ�RI�TXHVWLRQQDLUHV�DQG�DQDO\VLV�RI�WKH�UHVSRQVHV�

&KDSWHU�6HYHQ��'LVFXVVLRQ��'HVLJQ�6WUDWHJLHV�IRU�)XWXUH�+RXVH�LQ�%DJKGDG

7KLV�FKDSWHU�ZLOO�SUHVHQW�WKH�HYDOXDWLRQ�RI�WKH�ILQGLQJV�RI�WKH�OLWHUDWXUH�UHYLHZ��FOLPDWLF�

DQDO\VLV��SXEOLF�VXUYH\�DQG�H[SHUWV�VXUYH\�WR�DFKLHYH�REMHFWLYH�� RI�WKLV�UHVHDUFK��7KH�DLP�

LV�WR�HVWDEOLVK�VHWV�RI�DSSURSULDWH�GHVLJQ�DSSURDFKHV�IRU�QHZ�KRXVLQJ�XQLWV LQ�%DJKGDG��

DV�D�FDVH�VWXG\�� LQYROYLQJ�GLIIHUHQW� WKHRUHWLFDO�DQG�HPSLULFDO� LQYHVWLJDWLRQV� LQ�RUGHU� WR�

SURYLGH� EHWWHU� DQG� QDWXUDOO\� ZHOFRPLQJ� KRXVLQJ� VROXWLRQV� WKDW� DUH� DEOH� WR� VDWLVI\�

IXQFWLRQDO�H[SHFWDWLRQV�DV�ZHOO�DV�VRFLDO�QHHGV�

&KDSWHU�(LJKW��&RQFOXVLRQ�DQG�5HFRPPHQGDWLRQ�

7KLV�FKDSWHU�SUHVHQWV�WKH�FRQFOXVLRQV�LQ�UHVSRQVH�WR�WKH�UHVHDUFK�DLP�DQG�REMHFWLYHV�ZKLFK�

KDYH�EHHQ�DFKLHYHG�E\�WKLV�UHVHDUFK��7KH�UHVHDUFKHU�PDNHV�IXUWKHU�UHFRPPHQGDWLRQV�IRU�

IXWXUH�ZRUN�LQ�WKLV�ILHOG��



/LWHUDWXUH�UHYLHZ�



���

����,QWURGXFWLRQ� �

7KH�FRQVXOWDWLRQ�RI�GLYHUVH�VRXUFHV�RI�DFDGHPLF�DQG�JUH\�OLWHUDWXUH�KDV�EHHQ�FRQGXFWHG�

WKURXJKRXW� WKH� SURJUHVV� RI� WKLV� UHVHDUFK�� 7KLV� FKDSWHU� UHYLHZV� WKH� DYDLODEOH� SUHYLRXV�

OLWHUDWXUH�LQ�RUGHU�WR�XQGHUVWDQG�WKH�JDS�LQ�WKH�ILHOG�RI�VWXG\�DQG�GHYHORS�DZDUHQHVV�RI�

WKH�SUREOHP���

,Q�WKLV�FKDSWHU��VHFWLRQ�������DQG�VXEVHFWLRQ���������ZLOO�IRFXV�RQ�WKH�GLVFXVVLRQ�RI�WKHRULHV��

VWXGLHV� DQG� VWUDWHJLHV� RI� H[LVWLQJ� OLWHUDWXUH� DVVRFLDWHG� ZLWK� WKH� FRQVHUYDWLRQ� DQG�

FRQVXPSWLRQ�RI�HQHUJ\�RI�EXLOGLQJV�LQ�KRW�FOLPDWHV��7KH�UHYLHZ�WKHQ��LQ�VHFWLRQ�������DQG�

VXEVHFWLRQV��������������������������������������������DQG���������ZLOO�IRFXV�RQ�WKH�JHQHUDO�SLFWXUH�

RI� VXVWDLQDEOH� GHYHORSPHQW� DQG� LWV� UHODWLRQ� WR� VXVWDLQDEOH� DUFKLWHFWXUH� DQG� EXLOGLQJ�

FRQVWUXFWLRQ��$IWHU�WKH�UHYLHZ�RI�WKH�JHQHUDO�SLFWXUH��WKH�OLQN�EHWZHHQ�VXVWDLQDELOLW\�DQG�

ELRFOLPDWLF�GHVLJQ�KDV�EHHQ�FDUULHG�RXW�WR�LPSURYH�WKHUPDO�FRPIRUW�E\�XVLQJ�WKH�WKHUPDO�

IHDWXUHV�RI�WKH�EXLOGLQJ�HQHUJ\�HIILFLHQF\�VWUDWHJLHV�VXFK�DV�VXFK�DV�RULHQWDWLRQ��EXLOGLQJ�

HQYHORSH��EXLOGLQJ�PDWHULDOV��HQHUJ\�HIILFLHQF\��YHQWLODWLRQ��DQG�IXQFWLRQDOLW\��DQG�VR�RQ��

DUH� SUHVHQWHG�� 7KLV� ZLOO� OHDG� WR� DQ� LQ�GHSWK� XQGHUVWDQGLQJ� RI� ELRFOLPDWLF� GHVLJQ� E\�

DGGUHVVLQJ�QHZ�WHFKQLTXHV�DV�ZHOO�DV�ROG�WHFKQLTXHV�IURP�YHUQDFXODU�DUFKLWHFWXUH��7KHVH�

DUHDV� DUH� VHHQ� DV� WKH�PDLQ� EXLOGLQJ�EORFNV� IRU�GHOLYHULQJ� HQYLURQPHQWDOO\� VXVWDLQDEOH�

EXLOGLQJ� GHVLJQV�� 6XVWDLQDEOH� EXLOGLQJ� GHVLJQ� HOHPHQWV� DQG� SDVVLYH� LQGRRU� FOLPDWH�

FRQWURO�DUH�ODUJHO\�FRQVLGHUHG�WR�EH�V\QRQ\PRXV��ZKLOH�SDVVLYH�V\VWHPV�FDQ�SURYLGH�DW�

EHVW� EXLOGLQJ� LQWHJUDWHG� VXSSRUW� WR� DFWLYH� DLU� FRQGLWLRQLQJ� V\VWHPV�� UHGXFH� FRVW� DQG�

HQHUJ\�XVHG�LQ�VXFK�V\VWHPV��$�JRRG�SDVVLYH�FOLPDWH�FRQWURO�GHVLJQ�LV�ZKHQ�D�GHVLUHG�

VWDEOH� LQGRRU� FOLPDWH� LV� FUHDWHG�GXH� WR� WKH� K\JURVFRSLF� DQG� WKHUPDO�SURSHUWLHV� RI� WKH�

YDULRXV�GHVLJQ� IHDWXUHV� LQ�WKH�EXLOGLQJ�� ,VRODWLQJ�DQG�DQDO\VLQJ�WKH�SK\VLFV�RI�H[LVWLQJ�

V\VWHPV� LQ� WKH� EXLOGLQJ� KHOSV� FRQFOXGH� ZKHWKHU� WKH� V\VWHPV� DUH� DEOH� WR� FUHDWH� DQ�

DFFHSWDEOH�OLYLQJ�FRQGLWLRQ�DV�GHWHUPLQHG�E\�WKH�YDULRXV�FRGHV�DQG�VWDQGDUGV��

0RUHRYHU��WKH�VHFWLRQ�������DQG�WKH�VXEVHFWLRQV��������������������������������������������DQG�

�������SUHVHQW�WKH�KLVWRULFDO�QDWXUDO�DQG�FXOWXUDO�EDFNJURXQG�RI�%DJKGDG��DV�D�FDVH�VWXG\��

DQG�KRZ�DUFKLWHFWXUH�GHVLJQ�LQ�WKLV�FRQWH[W�KDV�UHVSRQGHG�WR����FHQWXU\�FRQGLWLRQV�DQG�

VRFLDO�YDOXHV���
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$V�D�UHVXOW��WKLV�VHFWLRQ�DLPV�WR�HVWDEOLVK�WKH�H[WHQW�WR�ZKLFK�YHUQDFXODU�DQG�FRQWHPSRUDU\�

LQ�WHUPV�RI�HQYLURQPHQWDO�DQG�VRFLRFXOWXUDO�IDFWRUV��DV�ZHOO�DV�WR�FRQVLGHU�DUFKLWHFWXUDO�

IDFWRUV��

7KURXJK�WKLV�OLWHUDWXUH�UHYLHZ��WKH�JDSV�LQ�NQRZOHGJH�WKDW�KDYH�OHG�WR�D�UHGXFHG�DGRSWLRQ�

RI�HQHUJ\�HIILFLHQW�GHVLJQ�LQ�WKH�0LGGOH�(DVW�FRXQWULHV�KDV�EHHQ�HVWDEOLVKHG��ZLWK�WKH�PDLQ�

IRFXV�RQ�WKH�VWDWXV�RI�,UDT��%DJKGDG�FLW\����

����:RUOGZLGH�,VVXHV��(QHUJ\�XVH�GLOHPPD�

7KH�EXLOGLQJV�ZH�RFFXS\�DIIHFW�RXU� OLYHV�SURIRXQGO\��:H�VSHQG�PRUH�WKDQ�����RI�RXU�

WLPH�LQVLGH�EXLOGLQJV��DQG�WKH\�LPSDFW�RXU�KHDOWKLQHVV��KDSSLQHVV��DV�ZHOO�DV�WKH�VHQVH�RI�

ZHOO�EHLQJ� �&RXQFLO� 8*%�� ������� 7KH� HQHUJ\� ZH� XVH� LQVLGH� WKHP� DOVR� FRQWULEXWHV�

VLJQLILFDQWO\�WR�JOREDO�FDUERQ�HPLVVLRQV��

7KH�PRVW� UHFHQW� GDWD� IURP� ,($� RQ� WKLV� WRSLF�ZDV� UHYLHZHG� LQ������EDVHG� RQ� GDWD� XS�

WR��������,W�LV�UHFRJQLVHG�WKDW�VLJQLILFDQW�HFRQRPLF��WHFKQLFDO�DQG�SROLWLFDO�GHYHORSPHQWV�

KDYH�KDSSHQHG�VLQFH�WKH�ODWHVW�GDWD��$FFRUGLQJ�WR�,($��EXLOGLQJV�XWLOLVH�PRUH�WKDQ�����RI�

WKH�RYHUDOO�HQHUJ\�XVDJH��JOREDOO\��,($��������,($������D��,($������E���,W� LV�DOVR�NQRZQ�

WKDW�DURXQG����WR�����RI�WKLV�HQHUJ\�XVDJH�LV�XVHG�IRU�HQKDQFLQJ�WKHUPDO�FRPIRUW�OHYHOV�

LQ�GZHOOLQJV��$(((56��������,W�LV�ZRUWK�PHQWLRQLQJ�WKDW�WKH�FRQVXPSWLRQ�RI�HQHUJ\�LQ�D�

FRXQWU\�GHSHQGV�RQ�LWV�SROLFLHV��FXOWXUH��DQG�ORFDO�FOLPDWLF�FRQGLWLRQV��$V�D�UHVXOW��LW�PD\�

QRW� EH� DSSURSULDWH� RU� VXLWDEOH� WR� GHVLJQ� EXLOGLQJV� LQ� WKH� VDPH� PDQQHU� IRU� GLIIHUHQW�

ORFDWLRQV��7KLV�LV�EHFDXVH�HYHU\�ORFDWLRQ�DQG�SODFH�PD\�KDYH�D�GLIIHUHQW�NLQG�RI�FOLPDWLF�

FRQGLWLRQ�� ,Q� DGGLWLRQ�� IDFWRUV� ZKLFK� PD\� YDU\� EHWZHHQ� SODFHV� LQFOXGH� WKH� FXOWXUH��

SROLFLHV�� HFRQRPLHV� DQG� WKH� DYDLODELOLW\� RI� UDZ� PDWHULDOV�� 1RZ�� VHYHUDO� GHYHORSLQJ�

FRXQWULHV�DV�ZHOO�DV�WKRVH�ZKLFK�DUH�GHYHORSHG�DUH�DWWHPSWLQJ�WR�WDNH�LQWR�FRQVLGHUDWLRQ�

WKH�LVVXH�RI�HQHUJ\�FRQVHUYDWLRQ��HVSHFLDOO\�LQ�EXLOGLQJV��,Q�DGGLWLRQ��RIILFLDO�SROLFLHV��DV�

ZHOO�DV�VWDQGDUGV��KDYH�EHHQ�GHILQHG�E\�VRPH�FRXQWULHV��GLVFXVVLQJ�WKH�EDQGV�IRU�HQHUJ\�

XVDJH� LQ� GRPHVWLF� VHFWRUV�� DJDLQ� EDVHG� RQ� WKH� LQG

SROLFLHV�� FXOWXUH�DQG� ORFDO� FOLPDWLF�FRQGLWLRQV��%RWK�DUFKLWHFWV� DQG�HQJLQHHUV�XVH� WHUPV�

VXFK� DV� JUHHQ� EXLOGLQJV�� HFR�KRXVHV� DQG� ORZ� FDUERQ� HQHUJ\� EXLOGLQJV� IRU� SURSRVLQJ�

VROXWLRQV�WR�WKH�FXUUHQW�LVVXHV�RI�JOREDO�ZDUPLQJ�DQG�FOLPDWLF�FRQGLWLRQV��7KHVH�NLQGV�RI�
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VWUXFWXUHV� DUH� D� UHIOHFWLRQ� RI� WKH� FKRLFHV� RQ�GHVLJQV� FKRVHQ� IRU� UHGXFLQJ� WKH� HIIHFWV� RI�

FRQVWUXFWLRQV�RQ�WKH�RYHUDOO�HFRORJLFDO�EDODQFH��7KHVH�VWUXFWXUHV�FDQ�DOVR�FRQWULEXWH�WR�D�

UHGXFWLRQ�LQ�WKH�RSHUDWLRQDO�FRQVWUXFWLRQ�FRVWV�E\�DERXW����� %HUDUGL���������$SSO\LQJ�

LQWHJUDWHG�GHVLJQV�FRQFHUQLQJ�ORZ�FDUERQ�HQHUJ\�XVDJH�FDQ�UHVXOW� LQ� LPSURYHG�HQHUJ\�

SHUIRUPDQFHV�DV�FRPSDUHG�WR�WKH�WUDGLWLRQDO�ZD\V��(8���������7R�HODERUDWH��ORZ�FDUERQ�

HQHUJ\�EXLOGLQJV�XWLOLVH�HQHUJ\�HIILFLHQW�JOD]LQJ�DQG�KLJK�SHUIRUPDQFH�LQVXODWLRQ�DORQJ�

ZLWK�GHFUHDVHG�HQHUJ\�FRQVXPSWLRQ�IRU�FRROLQJ�DQG�KHDWLQJ�V\VWHPV��7KH\�PD\�DOVR�PDNH�

XVH�RI� UHQHZDEOH� HQHUJ\�JHQHUDWLRQ� WHFKQRORJLHV�� LQ�RUGHU� WR� UHGXFH� FDUERQ�HPLVVLRQV�

VXFK�DV�SKRWRYROWDLF�HOHFWULFLW\�JHQHUDWLRQ��DOWKRXJK�VXFK�DVSHFWV�DUH�EH\RQG�WKH�VFRSH�RI�

WKLV�VWXG\��

$URXQG�WKH�ZRUOG��LQFOXGLQJ�LQ�(XURSHDQ��&2��UHGXFWLRQ�WDUJHWV��DV�ZHOO�DV�VWDJHG�HQHUJ\�

VKRZHG�WKDW�WKH�(XURSHDQ�FRXQWULHV�LGHQWLI\�ORZ�HQHUJ\�GRPHVWLF�KRPHV�LQ�D�QXPEHU�RI�

YDULRXV�GHVFULSWLYH�WHUPV��7KHVH�LQFOXGHG�HQHUJ\�SRVLWLYH�KRPHV��HQHUJ\�VDYLQJ�KRPHV��

]HUR�HQHUJ\� KRPHV�� ORZ� HQHUJ\� KRPHV�� KLJK�SHUIRUPDQFH� KRPHV� DQG� SDVVLYH� KRXVHV�

�0F/HRG�HW�DO����������/LWHUDWXUH�FDQ�DOVR�EH�VHHQ�WR�XVH�WKH�WHUPV�JUHHQKRXVHV��HFR�KRXVHV�

DQG�XOWUD�ORZ�HQHUJ\�KRXVHV�IRU�UHIHUULQJ�WR�VXFK�KRPHV��(8���������

&XUUHQWO\��EDVHG�RQ�WKH�GHVLUHG�OHYHOV�RI�VXVWDLQDELOLW\��D�UHGXFWLRQ�RI����WR�����LV�QHHGHG�

LQ� HQHUJ\� XVDJH� LQ� SURSRVHG� GHVLJQV�� %DVHG� RQ� WKH� VHYHUDO� UHJXODWLRQV� DQG� GLIIHUHQW�

FOLPDWLF�FRQGLWLRQV�JOREDOO\��WHUPLQJ�D�ORZ�HQHUJ\�KRXVH�LV�D�FRPSOH[�SURFHVV��$EHUJHO�HW�

DO���������(8���������)RU�H[DPSOH��LQ�$XVWULD�DQG�*HUPDQ\��WKH�\HDUO\�HQHUJ\�XVDJH�LQ�D�

ORZ�HQHUJ\�KRXVH�PXVW�EH�ORZHU�WKDQ�WKH����WR����N:K�Pò��:KHUHDV��LQ�)UDQFH��WKH�\HDUO\�

HQHUJ\�XVDJH� LQ�D� ORZ�HQHUJ\�KRPH�QHHGV� WR�EH�XQGHU����N:K�Pò��0RUHRYHU��FHUWDLQ�

QDWLRQV� VXFK� DV� WKH�8.� DUH� WDUJHWLQJ� ]HUR� FDUERQ� EXLOGLQJV��1HYHUWKHOHVV�� LW� LV�ZRUWK�

PHQWLRQLQJ�WKDW�GHILQLWLRQV�DQG�SHUFHSWLRQV�RI�ORZ�HQHUJ\�GHYHORSPHQWV�PD\�YDU\�IURP�

FRXQWU\�WR�FRXQWU\��$EHUJHO�HW�DO���������

HQHUJ\�XVDJH�E\�UHJXODWLRQV��$EHUJHO�HW�DO���������(8���������

([FHVVLYH�FRQVXPSWLRQ�RI�QRQ�UHQHZDEOH�IXHO�UHVRXUFHV�LV�D�FKURQLF�SUREOHP�WRGD\��RQH�

RI�WKH�FDXVHV�LV�WKH�FRQWLQXRXV�LQFUHDVH�LQ�GHPDQG�IRU�HQHUJ\���$V�VKRZQ�LQ�)LJXUH�������
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������D�FRQWLQXRXV�ULVH�LQ�SURGXFWLRQ�ZLWK�PRVW�RI�WKH�HQHUJ\�������FRPLQJ�IURP�IRVVLO�

UHVRXUFHV�IRU�LQVWDQFH�QDWXUDO�JDV��RLO�DQG�FRDO��ZKLFK�DUH�OLPLWHG�IXHO�UHVRXUFHV���

)LJXUH� ��� 7KH�WRWDO�HQHUJ\�SURGXFWLRQ��GDWD�IURP�(,$������

)LJXUH� ��� 7KH�JOREDO�HQHUJ\�PL[��GDWD�IURP�(,$������

$�ODUJH�SDUW�RI�WKLV�HQHUJ\�DFFRXQWHG�IRU�E\�WKH�EXLOGLQJ�VHFWRU��DV�VKRZQ�LQ�7DEOH�� �����

ZLWK�WKH�VHFWRU�FRQVXPLQJ�DERXW�����RI�WKH�WRWDO�HQHUJ\�LQ�GHYHORSHG�FRXQWULHV�OLNH�WKH�

86$�DQG�WKH�8.��UHIHUHQFHV"�(,$������"���7KLV�LV�DERYH�WKH�ZRUOG�DYHUDJH��������ZLWK�WKH�

UHVLGHQWLDO� VHFWRU� DFFRXQWLQJ� IRU� WKH� WZR�WKLUGV� �$EHUJHO� HW� DO��� ������� 7KLV� PHDQV�
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GHYHORSHG� FRXQWULHV� OLNH� WKH�86$� DQG� WKH�8.�FXUUHQWO\� FRQVXPH�PRUH� HQHUJ\� LQ� WKH�

KRXVLQJ�VHFWRUV�WKDQ�WKH�UHVW�RI�WKH�ZRUOG��+RZHYHU��EDVHG�RQ�$QQXDO�(QHUJ\�2XWORRN�

����� DQDO\VLV� �(,$� ������� WKH� UDWH� RI� JURZWK� LQ� HQHUJ\� FRQVXPSWLRQ� LQ� WKLV� VHFWRU� LQ�

GHYHORSHG� FRXQWULHV� LV� VORZHU� ZKHQ� FRPSDUHG� ZLWK� RWKHU� FRXQWULHV�� WKLV� LV� EHFDXVH�

GHYHORSHG�FRXQWULHV�DUH�PRUH�DGYDQFHG�LQ�DSSO\LQJ�HQHUJ\�VDYLQJ�WHFKQRORJLHV�DV�ZHOO�

DV�GXH�WR�WKHLU�SROLFLHV�DQG�PHDVXUHV�UHJDUGLQJ�HQHUJ\�PDQDJHPHQW�LQ�EXLOGLQJV��7KXV��

WKLV�ZLOO�GLIIHUHQWO\�FKDQJH�WKH�SLFWXUH�LQ�WKH�IXWXUH��ZKHUH�XQGHYHORSHG�FRXQWULHV�ZLOO�

KDYH�KLJKHU�HQHUJ\�FRQVXPSWLRQ�LQ�UHVLGHQWLDO�VHFWRUV��)LJ� �����

7DEOH� ��� 3HUFHQWDJH�RI�HQHUJ\�XWLOL]DWLRQ�LQ�EXLOGLQJ�VWUXFWXUHV

&RXQWU\� 5DWLR� 5HIHUHQFHV�

86$� ���� =KDL��������

&KLQD� ���� <DQJ�DQG�/L��������

(XURSHDQ�8QLRQ��(8�� ���� 3pUH]�/RPEDUG�HW�DO���������

8.� ���� 3pUH]�/RPEDUG�HW�DO���������

)LJ� ��� 3HU�FDSLWD�KRXVLQJ�HOHFWULFLW\�XVDJH�LQ�VHYHUDO�DUHDV�VLQFH�������,($��������

0DQ\�RI�WKH�XQGHYHORSHG�FRXQWULHV��DOVR�NQRZQ�DV�OHVV�RU�OHDVW�GHYHORSLQJ�FRXQWULHV���DV�

FODVVLILHG�E\�WKH���&,$��DQG�2�3�$�����������IRXQGHG�LQ�DUHDV�ZLWK�D�KRW��DULG�FOLPDWH�DV�

LGHQWLILHG�E\�6DLQL�������� �0RXVOL�DQG�6HPSULQL���������DQG�VKRZQ�LQ�)LJXUH�� �����7KLV�

FOLPDWH�LV�FKDUDFWHUL]HG�E\�FOHDU�VNLHV�ZLWK�VWURQJ�VRODU�UDGLDWLRQ��ZKLFK�FDXVHV�D�KLJK�
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GD\WLPH�DLU�WHPSHUDWXUH��DQG�D�ZLGH�GLXUQDO�UDQJH�WKDW�PDNHV�WKH�QLJKW�UHODWLYHO\�FROGHU��

7KH�DLU�LV�GU\�LQ�VXFK�D�FOLPDWH��DQG�WKH�UDLQIDOO�LV�XVXDOO\�OLPLWHG�WR�D�EULHI�SHULRG�GXULQJ�

WKH�ZLQWHU���

)LJXUH� ��� 7KH�DUHDV�ZLWK�KRW�DULG�FOLPDWH��LQ�\HOORZ��

�5HVHDUFKHU�GHSHQG�RQ�6DLQL��������

7KLV�FOLPDWH�XVXDOO\�FDXVHV�RYHUKHDWLQJ�LQ�EXLOGLQJV��6]RNROD\�DQG�%ULVELQ���������,QGHHG��

����WR�����RI�GRPHVWLF�HQHUJ\�VXSSO\�LQ�DUHDV�ZLWK�VXFK�D�FOLPDWH�LV�W\SLFDOO\�XVHG�LQ�DLU�

FRQGLWLRQLQJ�V\VWHPV�IRU�FRROLQJ�SXUSRVHV��+RZDUWK�HW�DO���������/XQGJUHQ�.RZQDFNL�HW�DO���

������$EGXOODK���������7KLV�PHDQV�DLU�FRQGLWLRQLQJ�LV�WKH�PDMRU�IDFWRU�LQ�EXLOGLQJ�HQHUJ\�

FRQVXPSWLRQ�DQG�WKXV��DQ�DSSURSULDWH�REMHFWLYH�LQ�EXLOGLQJ�GHVLJQ�LQ�WKLV�FRQWH[W�VKRXOG�

EH�WR�FXW�RU�OLPLW�WKH�XVH�RI�VXFK�V\VWHPV���

)XUWKHUPRUH��WKH�SUREOHP�LV�QRW�RQO\�LQ�FRQVXPSWLRQ�RI�QRQ�UHQHZDEOH�UHVRXUFHV�EXW�DOVR�

LQ� LWV� QHJDWLYH� LPSDFW� RQ� WKH� HQYLURQPHQW�� UHSUHVHQWLQJ� DQ� LQFUHDVH� LQ� WKH� FDUERQ�

FRQFHQWUDWLRQ�LQ�WKH�DWPRVSKHUH��ZKLFK�FDXVHV�JOREDO�ZDUPLQJ�DQG�FOLPDWH�FKDQJH��7KLV�

SUREOHP�LV�SDUWLFXODUO\�LPSRUWDQW�LQ�DUHDV�ZLWK�KRW��DULG�FOLPDWH�GXH�WR�WKH�YHJHWDWLRQ�LQ�

VXFK� DUHDV� DUH� EHLQJ� OLPLWHG� EHFDXVH� RI� WKH� VKRUWDJH� RI� UDLQIDOO� DQG� WKH� DEVHQFH� RI�
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PRLVWXUH��7KLV�PHDQV�WKH�VXUURXQGLQJ�QDWXUDO�HQYLURQPHQW�FDQ
W�DEVRUE�WKH�&2��UHOHDVHG�

IURP�WKH�EXLOGLQJV��0LGGOH�(DVWHUQ�FRXQWULHV�DUH�D�JRRG�H[DPSOH�RI�VXFK�D�SUREOHP�DV�

PRVW� RI� WKHLU� ODQGV� DUH� HPSW\� GHVHUW� ZKLOH� VLPXOWDQHRXVO\� KDYLQJ� WKH� KLJKHVW� &2��

LQWHQVLW\� DFFRUGLQJ� WR� *OREDO�(QHUJ\� 6WDWLVWLFDO�<HDUERRN� �������� $V� JOREDO� ZDUPLQJ�

LQFUHDVHV� WKH� DLU� WHPSHUDWXUH�� WKLV�ZLOO� LQ� WXUQ� LQFUHDVH� WKH�QHHGV� IRU�DLU�FRQGLWLRQLQJ��

UHTXLULQJ�PRUH�HQHUJ\��7KLV�LV�VKRZQ�LQ�WKH�ZRUN�RI�5DGKL���������ZKLFK�SUHGLFWHG�WKDW�

HQHUJ\�XVHG� IRU� FRROLQJ�KRXVHV� LQ� WKH�8$(�ZLOO� LQFUHDVH� E\� ������� RYHU� WKH�QH[W� IHZ�

GHFDGHV��EHFDXVH�RI�JOREDO�ZDUPLQJ��

7KLV�ZLOO�DOO�OHDG�WR�D�FORVHG�FLUFOH��ZKHUH�IXHOV�QHHG�WR�JHQHUDWH�HQHUJ\�WKDW�ZLOO�FRQVXPH�

UHOHDVH�LQ�DLU�FRQGLWLRQLQJ�V\VWHPV�DQG�&2��DV�D�E\SURGXFW��ZKLFK��LQ�WXUQ��ZLOO�UDLVH�WKH�

DLU�WHPSHUDWXUH�DQG�WKHUHE\�LQFUHDVH�WKH�XVH�RI�DLU�FRQGLWLRQLQJ�V\VWHPV�DQG�UHOHDVH�PRUH�

&2��DQG�FRQVXPLQJ�PRUH�IXHO���

$V�VXFK�� LW� LV�QHFHVVDU\�WR�LGHQWLI\�DQG�SURPRWH�DSSURDFKHV�WKDW� UHGXFH�WKH�XVDJH�DQG�

UHOLDQFH�XSRQ�DLU�FRQGLWLRQLQJ�PDFKLQHV�LQ�WKH�GRPHVWLF�VHFWRU�LQ�DUHDV�ZLWK�D�KRW�DQG�

DULG�FOLPDWH��OLNH�WKH�0LGGOH�(DVW��DV�WKLV�ZLOO�VDYH�ERWK�HQHUJ\�DQG�WKH�HQYLURQPHQW��

������(QHUJ\�HIILFLHQF\�LQ�,UDT��%DJKGDG�DV�D�FDVH�VWXG\�

,UDT�KDV�DQ�HFRQRP\�EDVHG�RQ�LWV�RLO�H[SRUWV�WKXV�PDNLQJ�LW�DQ�RLO�ULFK�FRXQWU\��ZKLFK�

H[SRUWV�RLO�WR�RWKHU�QDWLRQV��,Q�DGGLWLRQ��,UDT�LV�NQRZQ�WR�KDYH�DQ�LQFUHDVHG�FRQVXPSWLRQ�

RI�HQHUJ\�DORQJ�ZLWK�&2�

VLWXDWLRQV�ZKLFK��DORQJVLGH�FXUUHQW� W\SLFDO�EXLOGLQJ�GHVLJQ�DQG�FRQVWUXFWLRQ��PDNH�WKH�

XVH�RI�DLU�FRQGLWLRQHUV�D�PXVW��)XUWKHU��DQDO\VWV�DQG�UHVHDUFKHUV�KDYH�SUHGLFWHG�WKDW�LQ�WKH�

XSFRPLQJ�IXWXUH��LI�UHVLGHQWV�GR�QRW�FKDQJH�WKHLU�OLIHVW\OHV��WKHQ�WKHUH�ZLOO�EH�HYHQ�KLJKHU�

OHYHOV�RI�HQHUJ\�FRQVXPSWLRQ�LQ�WKH�FRXQWU\��7KLV�XVDJH�RI�HQHUJ\�LQ�WKH�IRUP�RI�HOHFWULFLW\�

URVH�VLJQLILFDQWO\�LQ�WKH�ODVW�WZHQW\�\HDUV��0LQLVWHU�RI�(OHFWULFLW\��,UDT���������7R�HODERUDWH��

LW�ZDV� LQ� WKH�HDUO\� ��V��ZKHQ� WKH� HQHUJ\� FULVLV�EHJDQ� LQ� WKH� FRXQWU\��7KLV�ZDV�PDLQO\�

EHFDXVH�RI�LQFUHDVHG�GHPDQGV�IRU�HQHUJ\�DORQJ�ZLWK�LQDGHTXDWH�VXSSOLHV��7KLV�ZDV�WKH�

FRQVHTXHQFH� RI� WKH� RQJRLQJ�ZDUV� DQG� SROLWLFDO� SUREOHPV� LQ� WKH� FRXQWU\�ZKLFK� OHG� WR�

IXUWKHU�VWDELOLW\�FRPSOLFDWLRQV�LQ�WKH�FRXQWU\��)URP������WR�������DQ�HFRQRPLF�VDQFWLRQ�

ZDV�SODFHG� LQ� WKH� FRXQWU\�� 7KLV�GHWHULRUDWHG� WKH� JHQHUDWLRQ� RI� HQHUJ\� HYHQ�PRUH� DQG�

UHVXOWHG�LQ�VXSSO\�VKRUWDJHV��$V�$EERRG�HW�DO���������PHQWLRQHG��WKHVH�SUREOHPV�DUH�VWLOO�
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EHLQJ� IDFHG� E\� WKH� UHVLGHQWV� LQ� WKH� FRXQWU\�� .KDGGXUL� ������� UHSRUWHG� WKDW� HOHFWULFLW\�

FXWRXWV�LQ�WKH�FRXQWU\�QRUPDOO\�UDQJH�IURP����WR����KRXUV�LQ�D�GD\��7KH�VROXWLRQ�LV�XVXDOO\�

WR�XVH�SULYDWHO\�RZQHG�JHQHUDWRUV��ZKLFK�DUH�IXHOHG�ZLWK�GLHVHO�DQG�JDVROLQH��'�%����������

+RZHYHU��LW�LV�ZRUWK�PHQWLRQLQJ�WKDW�WKLV�LV�QRW�DQ�DSSURSULDWH�VROXWLRQ�DQG�LQ�IDFW�UHVXOWV�

LQ�WKH�SURGXFWLRQ�RI�XQGHVLUDEOH�ORFDOL]HG�HPLVVLRQV�WKDW�KDYH�D�QHJDWLYH�HIIHFW�RQ�WKH�DLU�

TXDOLW\�DV�ZHOO�DV�WKH�QDWLRQDO�DQG�JOREDO�HQYLURQPHQW��

)LJXUH�����GLVSOD\V�VXFK�D�VLWXDWLRQ�LQ�%DJKGDG��,W�LV�DQ�DFWXDO�UHSUHVHQWDWLRQ�WKH�SLFWXUH�

ORFDO� JHQHUDWRUV�� 'XH� WR� SROLWLFDO� LQVWDELOLW\� LQ� ,UDT�� QR� JRYHUQPHQW� UHJXODWLRQV� DUH�

LPSRVHG�DQG�VWLOO�QR�VWDQGDUGV�KDYH�EHHQ�GHYHORSHG�LQ�FRQQHFWLRQ�WR�HQHUJ\�HIILFLHQF\��

)XUWKHU��DQ\�SURJUHVV�GRQH�RQ�WKLV�PDWWHU�LV�YHU\�VORZ��

)LJXUH����� $�W\SLFDO�GHPRQVWUDWLRQ�RI�KRZ�HOHFWULFLDQV�DUH�ZRUNLQJ�LQ�%DJKGDG�ZLWK�HOHFWULFDO�

ZLUHV��UHVHDUFKHU��



���

%DJKGDG��DV�D�FDSLWDO�DQG�RQH�RI�WKH�PDLQ�FLWLHV�IRU�,UDT��LV�IDFHG�ZLWK�WKH�HQHUJ\�FULVLV�

IURP�GHFDGHV�RI�EDG�PDQDJHPHQW��SRRU�SROLFLHV��DQG�WKH�ODFN�RI�SURSHU�SODQQLQJ�IRU�WKH�

IXWXUH�ZLWK� HQHUJ\� GHPDQGV� DSSURDFKLQJ� DSSUR[LPDWHO\� ����0:�GXULQJ� ������ ULVLQJ�

IURP�����0:�LQ�������D�ULVH�RI�����LQ�IRXU�\HDUV��$O�:DHHO\�HW�DO���������)ROORZLQJ�WKH�OLIW�

RI� WKH� HFRQRPLF� HPEDUJR� LQ� ,UDT�� WKLV� ULVH� LQ� HQHUJ\� QHHGV� DUH� VLPXOWDQHRXV� WR� WKH�

HQKDQFHG�TXDOLWLHV�RI�OLYHV��3DUVRQV�%ULQFNHUKRII����������

ILFDOO\��DFFRXQWV�IRU�

��� RI� DJULFXOWXUDO� HQHUJ\� FRQVXPSWLRQ�� ��� RI� FRPPHUFLDO� XVDJH�� ���� RIILFHV�� ����

LQGXVWULDO� XVDJH� DQG� UHVLGHQWLDO� XVDJH� IRU� ���� �0LQLVWHU� RI� (OHFWULFLW\�� ,UDT�� ������ $O�

UO\�UHVLGHQWLDO�HQHUJ\�

XVDJH��LQ�%DJKGDG�VSHFLILFDOO\��DFFRXQWV�IRU�����RI�FRROLQJ�DQG�����RI�KHDWLQJ��$EERRG�

HW�DO��������+DVDQ���������&RPSDULQJ�WKHVH�ILJXUHV�WR�WKH�\HDUO\�UHVLGHQWLDO�HQHUJ\�XVDJH�

DFFRXQWV�IRU����HQHUJ\�XVDJH��+HQFH��

KRZ�HQHUJ\�LV�XVHG�LQ�WKH�FRXQWU\�LV�TXLWH�YLVLEOH�DQG�WKHVH�VWDWLVWLFV�UHIOHFW�RQ�WKH�PRVW�

SUREOHPDWLF�DUHDV�LQ�WHUPV�RI�HQHUJ\�XVDJH��$EERRG�HW��DO���������

6XFK� LQFUHDVHG� XVDJHV� RI� HOHFWULFLW\� LQ� EXLOGLQJV� SRVHV� D�PDMRU� ULVN� DQG� DSSHDUV� DV� D�

SRWHQWLDO�EDUULHU�LQ�GHFUHDVLQJ�HQHUJ\�XWLOL]DWLRQ��$OVR��LQ�WKH�GHYHORSLQJ�ZRUOG��LW�VHHPV�

WKDW�D�VRPHZKDW�FRQVFLRXV�DWWLWXGH�WR�HQHUJ\�LV�PLVVLQJ��DQG�LV�FRQVLGHUHG�WR�EH�WKH�FDVH�

IRU� %DJKGDG�� 7R� HODERUDWH�� UHOHYDQW� ERGLHV� VXFK� DV� WKH�0LQLVWU\� RI� (OHFWULFLW\� LQ� ,UDT�

PHQWLRQ�WKDW�������RI�HOHFWULFDO�HQHUJ\�QHHGV�RI�WKH�FRXQWU\�DUH�E\�WKH�UHVLGHQWLDO�VHFWRU�

�0LQLVWHU� RI�(OHFWULFLW\�� ,UDT�� ������� ,Q� DGGLWLRQ��DOPRVW� HYHU\�GRPHVWLF� FRQVWUXFWLRQ� LQ�

%DJKGDG�LV�GHSHQGHQW�RQ�DQ�DLU�FRQGLWLRQHU�IRU�FRROLQJ�QHHGV��

:KLOH�%DJKGDG�KDV�DQ�DEXQGDQW�VRXUFH�RI�VRODU�UDGLDWLRQ��WKH�HOHFWULFLW\�QHHGV�DUH�PDLQO\�

PHW�ZLWK�WKH�EXUQLQJ�RI�IRVVLOV��0LQLVWHU�RI�(OHFWULFLW\��,UDT���������7KLV�LV�EHFDXVH�RI�WKH�

UDUHQHVV�RI�DSSOLFDWLRQV�OLNH�VRODU�SKRWRYROWDLF�FHOOV��39��LQ�%DJKGDG�DQG�,UDT�GXH�WR�WKH�

ODFN�RI�NQRZOHGJH�RI�VXFK�WHFKQRORJLHV��&KDLFKDQ�DQG�.D]HP���������$W�WKH�HQG�RI�WKH�

����V��WKH�SUHVHQFH�RI�WKH�SUHOLPLQDU\�VLJQ�RI�JUHHQ�EXLOGLQJ�DSSOLFDWLRQV�LQ�,UDT�E\�WKH�

XVH� RI� RQH� RI� WKH� JUHHQ� EXLOGLQJ� VROXWLRQV��ZKLFK� DUH� UHQHZDEOH� HQHUJLHV�� XVHG� VRODU�

HQHUJ\�DW�WKH�0LQLVWU\�RI�6FLHQFH�DQG�7HFKQRORJ\�FRPSOH[��)XUWKHUPRUH��FXUUHQWO\��LQ�WKH�

FRXQWU\�� WKHUH� H[LVW� QR� DGHTXDWH� RU� PDQGDWRU\� EXLOGLQJ� FRGHV�� UHJXODWLRQV� DQG� UXOHV�

JXLGLQJ� EXLOGHUV� DQG� GHVLJQHUV� WR� LQFRUSRUDWH� HQHUJ\� HIILFLHQFLHV� LQ� WKHLU� ZRUNV��



���

1HYHUWKHOHVV��E\�WKH�UHVHDUFKHU
V�RZQ�H[SHULHQFHV��VRPH�FRQFLVH�VWDQGDUGV�DQG�FRGHV�DUH�

SUHVHQW� ZLWK� WKH� KHOS� RI� VFLHQWLILF� FRPPXQLWLHV� WKDW� ZRUN� IRU� SURPRWLQJ� VXVWDLQDEOH�

GHYHORSPHQW�� $GHTXDWH� FRGHV� ZRXOG� PDLQO\� LQYROYH� SULQFLSOHV� DQG� UHJXODWLRQV� IRU�

GHVLJQLQJ� EXLOGLQJV� WR� EH� HQHUJ\� HIIHFWLYH� WKURXJK� FRQVXPLQJ� OHVV�ZDWHU� DQG� HQHUJ\�

�0LQLVWHU�RI�(OHFWULFLW\��,UDT���������

,Q� WKH� ODVW� ���\HDUV� LQ�%DJKGDG�� WKHUH�KDV�EHHQ�D� FRQVHTXHQW� UDSLG� LQFUHDVH� LQ� HQHUJ\�

GHPDQGV��HFRQRPLF�JURZWK�DV�ZHOO�DV� LQFUHDVHG�SRSXODWLRQ�JURZWK��%DVHG�RQ�WKH�,UDT�

&HQWUDO� 2UJDQL]DWLRQ� IRU� 6WDWLVWLFV� DQG� ,QIRUPDWLRQ� 7HFKQRORJ\�� WKH� SRSXODFH� RI� ,UDT�

UHDFKHG�������PLOOLRQ�LQ������DQG�LV�OLNHO\�WR�UHDFK������E\�������%DJKGDG��DV�D�FDVH�VWXG\��

WR�FDXVH�D�FRQWLQXLQJ�ULVH�LQ�FRUUHVSRQGLQJ�HQHUJ\�QHHGV�DV�ZHOO�IRU�RSHUDWLQJ�UHVLGHQWLDO�

EXLOGLQJV��WKXV�OHDGLQJ�WR�LQFUHDVHG�HQYLURQPHQWDO�DQG�HFRQRPLF�FRVWV��

%DVHG� RQ� WKH� 6WDWLVWLFDO� LQIRUPDWLRQ� DFKLHYHG� IURP� WKH� 0LQLVWULHV� RI� +RXVLQJ� DQG�

&RQVWUXFWLRQ�RI�,UDT���������WKH�QXPEHU�RI�EXLOGLQJV�LQ�,UDT�LV������������ZKLFK�LQFOXGHV�

KRXVLQJ� XQLWV�� HVWDEOLVKPHQWV� DV� ZHOO� DV� SXEOLF� EXLOGLQJV� �0LQLVWULHV� RI� +RXVLQJ� DQG�

&RQVWUXFWLRQ�LQ�,UDT���������7KH�WRWDO�QXPEHU�RI�KRXVLQJ�XQLWV�LV����������PRUH�WKDQ�������

RI�ZKLFK�DUH�LQ�%DJKGDG��0LQLVWULHV�RI�+RXVLQJ�DQG�&RQVWUXFWLRQ�LQ�,UDT���������VHH�7DEOH�

�����,W�KDV�DOVR�EHHQ�SUHGLFWHG�WKDW�WKH�VXUIDFH�DUHD�RI�XUEDQ�VSDFHV�LQ�,UDT�ZLOO�EH�GRXEOHG�

E\������LI�WKH�UDWH�RI�SRSXODWLRQ�JURZWK�DQG�XUEDQLVP�VWD\V�DV�LW�LV��

7DEOH����� 1XPEHU�RI�KRXVHV�LQ�,UDT�
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6RXUFH��$FFRUGLQJ�WR�0LQLVWULHV�RI�+RXVLQJ�DQG�&RQVWUXFWLRQ�LQ�,UDT�VWDWLVWLFV������

$FFRUGLQJ�WR�WKH�0LQLVWU\�RI�(OHFWULFLW\��0LQLVWHU�RI�(OHFWULFLW\��,UDT�����������������*:<�

ZHUH�VROG�WR�WKH�GRPHVWLF�VHFWRU�LQ�������7KH�SURSRUWLRQ�RI�GRPHVWLF�HQHUJ\�LV�HVWLPDWHG�

WR�EH�EHWZHHQ�����DQG�����RI�WKH�RYHUDOO�UHWDLOHG�HQHUJ\�LQ�WHUPV�RI�DOO�VXEGLYLVLRQV��,Q�



���

IDFW��WKLV�QXPEHU�LV�ULVLQJ�\HDUO\�E\�DERXW�������,Q�������LW�ZDV�HVWLPDWHG�WKDW�����N:K�RI�

HQHUJ\� FRXOG� EH� JHQHUDWHG� IURP� RQH� EDUUHO� RI� SHWUROHXP�� %DVHG� RQ� WKLV� UHODWLRQVKLS��

��������*:<�RI�HOHFWULFDO�HQHUJ\�ZRXOG�QHHG�������������EDUUHOV��7KLV�DPRXQW�ZRXOG�EH�

MXVW�IRU�WKH�GRPHVWLF�VHFWRU��DV�PHQWLRQHG�HDUOLHU��6XFK�ILJXUHV�DUH�XQGRXEWHGO\�D�FOHDU�

UHIOHFWLRQ�RQ�WKH�QXPEHU�RI�IRVVLOV�ZKLFK�DUH�EXUQHG�\HDUO\���

$V� IRVVLO� IXHOV� DUH� QRQUHQHZDEOH� UHVRXUFHV�� WKHLU� GHSOHWLRQ� FDQ�EH� H[SHFWHG�ZLWK� VXFK�

LQFUHDVHG� HQHUJ\�GHPDQGV�� ,Q� DGGLWLRQ�� WKLV� NLQG�RI� XVDJH� DOVR� UHVXOWV� LQ� WKH�PDVVLYH�

HQYLURQPHQWDO�SROOXWLRQ�ZLWK� LQFUHDVHG�HPLVVLRQV�RI�&2��HPLVVLRQV��1HYHUWKHOHVV��RQH�

IDYRUDEOH�SURVSHFW�WKDW�FDQ�EH�SURMHFWHG�IURP�VXFK�QXPEHUV�LV�WKH�FKDQFH�IRU�LQYHVWLQJ�

SURFHHGLQJV�IURP�RLO�IRU�UHGXFLQJ�HQHUJ\�XVDJH�LQ�WKH�GRPHVWLF�VHFWRU��,Q�IDFW��WKLV�FDQ�

DOVR�DVVLVW�LQ�GHYHORSLQJ�VXVWDLQDEOH�LQGXVWULHV�IRU�WKH�KDUVK�DQG�ZDUP�FOLPDWH�LQ�,UDT��

%DJKGDG� LQ� VSHFLILF��$ERXW� ��������KRXVLQJ� XQLWV�ZLOO� EH� FRQVWUXFWHG� VRRQ� LQ� WKH� FLW\�

�0LQLVWU\�RI�+RXVLQJ�LQ�,UDT���������ZKLFK�ZLOO�KDYH�UHVXOWLQJ�HQHUJ\�GHPDQGV��+HQFH��LI�

WKH� GHVLJQ� RI� WKHVH� KRXVLQJ� XQLWV� FRXOG� EH�

HFRQRPLF�DV�ZHOO�HQYLURQPHQWDO�VWDWHV��WKHQ�DQ�HQYLURQPHQWDOO\�FRQVFLRXV�DSSURDFK�FDQ�

GHILQLWHO\�EH�DGRSWHG��7KLV�ZRXOG�QRW�RQO\�UHVXOW�LQ�HQYLURQPHQWDO�EHQHILWV�EXW�ZLOO�DOVR�

KDYH�HFRQRPLF�DGYDQWDJHV��7KLV� UHVHDUFK�VHHNV�WR�SURYLGH�JXLGDQFH�WR�WKH� LQGXVWU\� WR�

LQIRUP�MXVW�VXFK�HQYLURQPHQWDOO\�FRQVFLRXV�GRPHVWLF�GHVLJQ�VWUDWHJLHV���

%DVHG�RQ�WKH�IDFWV�SURYLGHG�HDUOLHU��WKH�FXUUHQW�HFRQRPLF��HQHUJ\�DV�ZHOO�DV�HQYLURQPHQWDO�

VWDWHV�RI�%DJKGDG�VKRZ�WKDW�LW�LV�FUXFLDO�IRU�WKH�FLW\�WR�WDNH�LPPHGLDWH�UHVSRQVH�VWHSV�IRU�

UHGXFLQJ�HQHUJ\�FRQVXPSWLRQ�DORQJ�ZLWK�LQFUHDVLQJ�VRXUFHV�RI�LQFRPH�ZLWK�WKH�VDOH�RI�

RLO��,Q�DGGLWLRQ��LW�LV�YHU\�LPSRUWDQW�WKDW�WKH�FLW\�DQG�WKH�FRXQWU\�ORZHU�WKH�FRUUHVSRQGLQJ�

&2�� HPLVVLRQ� UDWHV�� 7R� IRUPDOL]H� WKHVH� VWHSV�� DQ� RUJDQL]HG� DJHQGD� PXVW� EH� SODQQHG�

LQLWLDOO\� IRU� WKH� FXOWXUH� DQG� HQYLURQPHQW� RI� %DJKGDG�� 7KLV� DJHQGD� FRXOG� WKHQ� RIIHU�

VROXWLRQV� IRU� WKH� DUFKLWHFWXUHV� LQ� WKH� FLW\� WKDW� FDQ� KHOS� LQ� UHGXFLQJ� WKH� GHPDQGV� IRU�

HQHUJLHV�DORQJ�ZLWK�SURYLGLQJ�VSHFLILF�UXOHV�IRU�GHVLJQLQJ�ORZ�HQHUJ\�KRXVHV��WKDW�FRXOG�

WKHQ� LQIRUP� VLPLODU� WUDQVIRUPLQJ� SUDFWLFHV� DFURVV� ,UDT�� 7KLV� ZLOO� EH� VLPLODU� WR� RWKHU�

GHYHORSLQJ�DQG�GHYHORSHG�QDWLRQV�ZKLFK�KDYH�ZRUNHG�RQ�VDYLQJ�WKHLU�HQHUJ\�SURGXFHV�

E\�GHYHORSLQJ�D� ORZ�HQHUJ\��VXVWDLQDEOH�KRPHV�ZLWK� WKH�XVH�RI�DGHTXDWH�DQG�UHOHYDQW�

FXOWXUDO�QHHGV�DUH�QHHGHG�IRU�FRQWUROOLQJ�WKH�HQHUJ\�XWLOL]DWLRQ�DQG�FRQVHUYLQJ�IRVVLOV�IRU�



���

WKH�XSFRPLQJ�JHQHUDWLRQV��0LQLVWHU�RI�(OHFWULFLW\��,UDT��������0LQLVWU\�RI�+RXVLQJ�LQ�,UDT��

�������

$V�VHHQ�IURP�DERYH�WKHUH�LV�D�SUREOHP�ZLWK�WKH�LQFUHDVLQJ�GHPDQG�IRU�HQHUJ\��ZKLFK�LV�

FRQVXPLQJ�QRQ�UHQHZDEOH�UHVRXUFHV��DQG�WKH�UHVXOWLQJ�HIIHFW�RI�WKLV�SURFHVV�RQ�WKH�RYHUDOO�

HQYLURQPHQW��$�ODUJH�SDUW�RI�WKLV�HQHUJ\�LV�EHLQJ�XVHG�LQ�WKH�KRXVLQJ�VHFWRU��SULPDULO\�IRU�

DLU� FRQGLWLRQLQJ� SXUSRVHV� LQ� KRW� DULG� FOLPDWHV�� 7KH� SUREOHP� EHJDQ� LQ� WKH� WZHQWLHWK�

FHQWXU\�ZKHQ�VFLHQWLILF�GHYHORSPHQWV�ZKLFK�PDGH�HQHUJ\�VXSSO\�RI�HOHFWULFLW\�FKHDSHU�

DQG� PRUH� ZLGHO\� DYDLODEOH� OHDGLQJ� WR� PDQ\� QHZ� DLU�FRQGLWLRQLQJ� DSSOLFDWLRQV��

,QWULQVLFDOO\�� WKH�SURYLGLQJ�RI� WKHUPDO�FRPIRUW�EHFDPH�WKH�UHVSRQVLELOLW\�RI�PHFKDQLFDO�

V\VWHPV�UDWKHU�WKDQ�WKH�EXLOGLQJ�IDEULF��DV�ZDV�SUHYLRXVO\�WKH�FDVH���

$�VROXWLRQ�FRXOG�OLH�LQ�LQFUHDVLQJ�WKH�HIILFLHQF\�RI� WKHVH�V\VWHPV��+RZHYHU��WKLV�ZRXOG�

RQO\�EH�D�WHPSRUDU\�VROXWLRQ�EHFDXVH�WKH�VWHDG\�JURZWK�LQ�ZRUOG�SRSXODWLRQ�ZLOO�OHDG�WR�

D�UHWXUQ�WR�WKH�VDPH�OHYHO�RI�FRQVXPSWLRQ�RU�PRUH��7KLV�PHDQV�WKDW�WKH�UHDO�VROXWLRQ�OLHV�

LQ�UHWXUQLQJ�WR�WKH�RULJLQDO�IXQFWLRQLQJ�RI�WKH�EXLOGLQJV��$�EXLOGLQJ�PXVW�QRW�MXVW�SURYLGH�

VSDFHV�IRU�WKH�UHVLGHQWV�WKDW�DUH�SURWHFWHG�IURP�WKH�RXWGRRU�HQYLURQPHQW��EXW�DOVR�SURYLGH�

WKHP�ZLWK�WKHUPDO�FRPIRUW�E\�XVLQJ�QDWXUDO�UHVRXUFHV�DQG�SDVVLYH�V\VWHPV���

7KH�YHUQDFXODU�EXLOGLQJ�IHDWXUHV�DQG�WHFKQLTXHV�LQ�KRW�DULG�DUHDV�DUH�D�JRRG�H[DPSOH�RI�

VXFK�EXLOGLQJ�IDEULF�LQWHJUDWHG�DSSURDFKHV��)RU�H[DPSOH��WKH�YHUQDFXODU�KRXVH��LQ�KRW�DULG�

DUHDV��LV�DQ�LGHDO�H[DPSOH�RI�VXFK�IHDWXUHV�DQG�WHFKQLTXHV��7KHVH�KRXVHV��EXLOW�WKRXVDQGV�

9DQFH�� ������� VHH� )LJ�� ������� 7KH� KRXVHV� XVXDOO\� WRRN� WKH� IRUP� RI� D� FRXUW\DUG� KRXVH�

�LQZDUG�ORRNLQJ�RULHQWDO�KRXVH���WKLV�VKDSH�EHLQJ�SUHIHUDEOH�IRU�VWUXFWXUHV�LQ�KRW�DUHDV��DV�

VKRZQ�LQ�)LJXUH����������

)LJXUH�����$��0HVRSRWDPLDQ�FLW\��8U��FLW\�SODQ�DQG�UHVLGHQWLDO�DUHD��6RXUFH�//\QFK��.���������

8U�� D� KRXVLQJ� VHFWRU� LQ� WKH�
VRXWKHDVW�RI�WKH�UR\DO�PDXVROHD��
7KH� KRXVLQJ� XQLWV� ZHUH�
XVXDOO\� PXGEULFN�� ��VWRU\�
VWUXFWXUHV�ZLWK�PDQ\�URRPV� LQ�
D� FHQWUDO� FRXUW��:LQGRZV�ZHUH�
XVXDOO\� QRW� SUHVHQW� DQG� QR�
FRQWULEXWLRQ� WR� VWUHHW�
DUFKLWHFWXUH��
5LFK� FLWL]HQV� UHVLGHG� LQ�
PDVVLYH� KRXVHV� ZLWK� VHYHUDO�
URRPV�LQ�ZKLWH�ZDVKHG����VWRU\�
EXLOGLQJV��



���

)LJXUH�����%��,UUHJXODU�SORW�DQG�YHUQDFXODU�KRXVH�LQ�%DJKGDG��6RXUFH��6FKRHDXHU�������

7KHUH�LV�D�VWURQJ�EHOLHI�WKDW�VXFK�KRXVHV�VXFFHHGHG�LQ�SURYLGLQJ�WKHUPDO�FRPIRUW�WR�WKHLU�

UHVLGHQWV�IRU�PDQ\�FHQWXULHV��7KLV�EHOLHI�LV�VXSSRUWHG�E\�WKH�TXDOLW\�RI�FLYLOL]DWLRQ�IRXQG�

LQ�VXFK�DUHDV��GHVSLWH�WKH�KDUVK�ZHDWKHU�RI�VXFK�D�KRW�DULG�FOLPDWH��$�JRRG�H[DPSOH�RI�WKLV�

LV�WKH�FLYLOL]DWLRQV�IRXQG�LQ�0HVRSRWDPLD��6LJIULHG�*LHGLRQ��RQH�RI�WKH�PRVW�LPSRUWDQW�

GLQJ�DUFKLWHFWXUH� WR�

VXSSRUW�WKLV�VWDWHPHQW��2QH�RI�WKHVH�LV�WKH�KDQJLQJ�JDUGHQV�RI�%DE\ORQ������%&���ZKLFK�

ZDV�WKH�ILUVW�JUHHQ�EXLOGLQJ�WR�XVH�JUHHQ�URRIV�IRU�FRROLQJ�SXUSRVHV��*HWWHU�DQG�5RZH��

�������&RXUW\DUG�KRXVHV�ZHUH�DOVR�IRXQG�LQ�0HVRSRWDPLD��XVHG�E\�6XPHULDQV�LQ������%&�

�(GZDUGV���������7KH�XVH�RI�VXFK�KRXVHV�FRQWLQXHG�GXULQJ� WKH�SUH�,VODPLF� �GDWHV��DQG�

,VODPLF�HUD��GDWHV��WR�WKH�WZHQWLHWK�FHQWXU\�ZKHQ�FRQWHPSRUDU\�KRXVLQJ�UHSODFHG�WKHP�

DQG�WKH�SUREOHP�WKDW�LV�VRXJKW�WR�EH�DGGUHVVHG�KHUH�EHJDQ���

6XFK�YHUQDFXODU�KRXVHV�XVHG�QDWXUDO� UHQHZDEOH�UHVRXUFHV� OLNH�ZLQG�DQG�YHJHWDWLRQ� WR�

SURYLGH� FRROLQJ� WKURXJK� D� SURFHVV� NQRZQ� DV� SDVVLYH� FRROLQJ� �*LYRQL�� ������� ,Q� WKLV�

SURFHVV��GXULQJ�WKH�GD\�WKH�KRXVH�PLQLPL]HG�WKH�KHDW�JDLQ��L�H��E\�VKDGLQJ��DQG�WKHQ��WKH�

FROGHU�DLU�DW�QLJKW�LV�XVHG�WR�SXUJH�WKLV�KHDW��+RW��DULG�FOLPDWHV�KDYH�D�ZLGH�UDQJH�RI�GDLO\�

WHPSHUDWXUH��VHFWLRQ��������DQG�WKLV�PDNHV�WKH�WHPSHUDWXUH�RI�DLU�DW�QLJKW�UHODWLYHO\�FROGHU�

WKDQ�WKH�GD\��VR�WKH�DLU�FRXOG�EH�XVHG�DV�D�KHDW�VLQN��ZKHUHLQ�WKH�KHDW�JDLQHG�LQ�GD\WLPH�

ZDV�VWRUHG�LQ�WKH�WKHUPDO�IRUP�RI�WKH�EXLOGLQJV��7KLV�SURFHVV�IRU�FRROLQJ�LV�UHIHUUHG�WR�DV�

QLJKW�YHQWLODWLRQ��DOVR�UHIHUUHG�WR�DV�QRFWXUQDO�FRQYHFWLYH�RU�QLJKW�FRROLQJ��DQG�KDV�EHHQ�

WHVWHG�E\�PDQ\�UHVHDUFKHUV��&DUGLQDOH��5RVSL��DQG�6WHIDQL]]L��������3UL\D�HW�DO����������)RU�



���

H[DPSOH��*LYRQL� ������� WHVWHG� WKH�HIIHFWV�RI� WKHUPDO�PDVVHV�RQ� WKH� WKHUPDO�FDSDFLW\�RI�

QLJKW�YHQWLODWLRQ��7KLV�VWXG\�PDLQWDLQV�WKDW�WKHUPDO�FRPIRUW�LQVLGH�D�KLJK�PDVV�EXLOGLQJ�

FDQ�EH� DFKLHYHG� HYHQ�GXULQJ� D� KHDW�ZDYH�� 7R�GR� VR�� LW� UHTXLUHV� D� KRXVH�ZLWK� HQRXJK�

WKHUPDO�PDVV�DQG�VXIILFLHQW�YHQWLODWLRQ�GXULQJ�WKH�QLJKW�WR�UHPRYH�WKH�DFFXPXODWHG�KHDW��

7KLV�SURFHVV�DQG�RWKHU�SDVVLYH�FRROLQJ�DSSURDFKHV�ZLOO�EH�GLVFXVVHG�ODWHU�LQ�GHSWK�LQ�WKLV�

FKDSWHU��&KDSWHU����6HFWLRQ������RI�WKH�WKHVLV���

$�UHWXUQ�WR�FRXUW\DUG�KRXVHV�FRXOG�UHGXFH�HQHUJ\�FRQVXPSWLRQ��EXW�VXFK�D�UHWXUQ�LV�IDFHG�

ZLWK�PDQ\�GLIILFXOWLHV�GXH�WR�WKH�ORVV�RI�H[SHULHQFH�DQG�NQRZOHGJH�QHHGHG�WR�EXLOG�VXFK�

D�KRXVH�GXULQJ�WKH�WUDQVLWLRQ�IURP�YHUQDFXODU�WR�FRQWHPSRUDU\�KRXVLQJ��7KHUHIRUH��VXFK�

NQRZOHGJH�QHHGV� WR�EH� UHJHQHUDWHG�E\� VWXG\LQJ� WKH�GHVLJQV�RI� UHPDLQLQJ�KRXVHV� DQG�

XVLQJ�VFLHQWLILF�PHWKRGV�WR�VLPXODWH�DQG�RSWLPL]H�WKHLU�GHVLJQV��WKLV�FRXOG�JHQHUDWH�WKH�

LQIRUPDWLRQ�UHTXLUHG�WR�UHVWDUW�FRQVWUXFWLRQ�RI�VXFK�KRXVHV���

)LJXUH����� %XLOGLQJ�VKDSHV�SUHIHUDEOH�IRU�GLIIHUHQW�FOLPDWH�UHJLRQV��DV�VKRZQ�E\�(JDQ�
������







���

UHGXFLQJ�GHPDQG�IRU�HQHUJ\�+RZHYHU��FRQFHUQV�UHJDUGLQJ�FRPSOLDQFH�HQIRUFHPHQW�DQG�

TXDOLW\�KDYH�EHHQ�UDLVHG��7KHUH
V�DOVR�D�ULVN�WKDW�WKH�DVVHVVPHQW�SURFHVV�ZLOO�EHFRPH�QR�

�

PDQLSXODWLQJ� WKH�PHWKRG�RI�VFRULQJ��(YHQ� WKRXJK�WKHVH�FRQFHUQV�DUH�ZLGHVSUHDG�� LW� LV�

FOHDU� WKDW� WKH� EXLOGLQJV
� HQYLURQPHQWDO� DVVHVVPHQW�� EXLOGLQJ� FRPSRQHQWV�� DQG�

FRQVWUXFWLRQ� PDWHULDOV� DUH� EHFRPLQJ� WKH� PDLQ� IDFWRU� IRU� EXLOGLQJ� GHVLJQV�� HQJLQHHUV��

GHYHORSHUV� DQG� RFFXSDQWV� DOO� RYHU� WKH� ZRUOG�� UHVXOWLQJ� LQ� EHQHILFLDO� FKDQJHV� DQG�

LPSURYHPHQWV��

(DUO\�DVVHVVPHQW�V\VWHPV�SULPDULO\�IRFXVHG�RQ�WKH�GHVLJQ�LQVWHDG�RI�WKH�DFWXDO��LQ�XVH��

SHUIRUPDQFHV�� 7KLV� VWUDWHJ\� ULVNHG� LQWHOOLJHQW� GHVLJQ� GHFLVLRQV� EHLQJ� RYHUUXOHG� E\�

�FKDVLQJ��FUHGLWV�IURP�DVVHVVRUV��ZLWK�OLWWOH�UHJDUG�IRU�WKH�LQ�XVH�SHUIRUPDQFH��7KLV�KDV�OHG�

WR� YDULRXV� H[DPSOHV� RI� ORZ� HQHUJ\�SHUIRUPLQJ� EXLOGLQJV�� RU� SRRU� XVHU� H[SHULHQFHV�

FHUWLI\LQJ�ZLWK�KLJK�%5(($0�RU�/(('�UDWLQJV��6WURQJ�DQG�%XUURZV���������0RVW�V\VWHPV��

KRZHYHU��QRZ�WDFNOH�WKLV�SUREOHP�E\�FHUWLI\LQJ�ERWK�WKH�GHVLJQ�VWDJH�DQG�WKH�LQ�XVH�VWDJH��

7KH� WUHQG� WRZDUGV�SHUIRUPDQFH�EDVHG� DVVHVVPHQW� LV� ULVLQJ�DQG� WKH�8�6�� LV� WDNLQJ�QHZ�

LQLWLDWLYHV�OLNH�WKH�*UHHQ�%XLOGLQJ�&RXQFLO�DQG�*UHHQ�%XVLQHVV�&HUWLILFDWLRQ��,QF���ZLOO�VWHS�

XS� WKH� WUHQG� WRZDUG�FRQFHQWUDWLQJ�RQ�DFWXDO�� UDWKHU� WKDQ� MXVW� WKHRUHWLFDO��SHUIRUPDQFH�

�6WURQJ�DQG�%XUURZV���������

)LJXUH�����VKRZ�WKH�WLPHOLQHV�RI�WKH�JUHHQ�EXLOGLQJ�DVVHVVPHQW�V\VWHPV�GHYHORSPHQW�LQ�

ZRUOGZLGH��'XULQJ�WKH�SDVW����\HDUV��WKH�JUHHQ�EXLOGLQJ�DVVHVVPHQW�V\VWHPV�KDYH�JDLQHG�

UHPDUNDEOH� WUDFWLRQ�� ,Q� ������ WKH�ZRUOG
V�ILUVW�JUHHQ�EXLOGLQJ�UDWLQJ�V\VWHP� ZDV�

GHYHORSHG�LQ�WKH�8.�XQGHU�WKH�QDPH�%5(($0���0DQ\�RWKHU�V\VWHPV�KDYH�IROORZHG�DQG�

VWDUWHG� WR� LQFUHDVH� LQ�YDULRXV�FRXQWULHV�ZLWK�D�YDULHW\�RI�PHWKRGV�IRU�HYDOXDWLQJ�JUHHQ�

EXLOGLQJV�LQ�OLQH�ZLWK�WKH�FOLPDWH��HFRQRPLF�DQG�VRFLDO�SRWHQWLDO�RI�HDFK�FRXQWU\��7KH�NH\�

GLIIHUHQFH� DPRQJ� GLIIHUHQW� DVVHVVPHQW� V\VWHPV� LV� WKH� ZHLJKWLQJ� WKDW� WKH\� DVVLJQ� WR�

YDULRXV� FDWHJRULHV� RI� WKH� HQYLURQPHQW�� 7KHVH�� RI� FRXUVH�� IROORZ� WKH� UHJLRQ
V� NH\�

HQYLURQPHQWDO� DQG� VRFLDO� LVVXHV�� UHVXOWLQJ� LQ� UDQNLQJ� V\VWHPV�GHVLJQHG� WR� DFFRXQW� IRU�

FOLPDWH�DQG�ORFDO�FXOWXUH��



���

)LJXUH����� 7KH�KLVWRULFDO�JUHHQ�EXLOGLQJ�DVVHVVPHQW�V\VWHPV�GHYHORSPHQW��

�5HVHDUFKHU�GHSHQG�RQ�'RDQ�HW�DO���������9\DV�DQG�-KD��������6WURQJ�DQG�%XUURZV���������

$48,12�HW�DO����������3UXP��$DOEHUWV�	�'HO�3HUFLR��������

�

SHUIRUPDQFH� EXLOGLQJV��� %URDGO\� GHILQLWLRQV� RI� WKHVH� WHUPV� WDNH� DFFRXQW� RI� WKH�

UHVSRQVLELOLW\�IRU�WKH�HQYLURQPHQW��UHVRXUFH�HIILFLHQF\��DQG�RFFXSDQWV
�FRPIRUW�DV�ZHOO�DV�

D�ZHOO�EHLQJ�VHQVHV��2Q�WKH�RWKHU�KDQG��PRUH�QDUURZ�GHILQLWLRQV�FRXOG�HYHQ�IRFXV�RQ�MXVW�

RQH�GHVLJQ� IHDWXUH�� H�J��HQHUJ\�HIILFLHQF\��6HYHUDO�RI� WKH�DGGLWLRQDO�FODULILFDWLRQV�DERXW�

ZKDW�FRQVWLWXWHV�VXVWDLQDELOLW\��RU�JUHHQ�EXLOGLQJV��KDYH�EHHQ�FRPH�IURP�WKH�/(('�UDWLQJ�

V\VWHPV�ZKLFK�DUH�JLYHQ�E\�WKH�*UHHQ�%XLOGLQJ�&RXQFLO��6XVWDLQDEOH�EXLOGLQJ�IHDWXUHV��

DFFRUGLQJ�WR�/(('��LQFOXGH�GHYHORSLQJ�VLWHV�ZLWK�PLQLPDO�HIIHFWV�RQ�VXUURXQGLQJ�DUHDV��

XWLOL]LQJ� UHF\FOHG� RU� WKH� VDYHG�EXLOGLQJ�PDWHULDOV�� UHGXFLQJ�ZDWHU�GHPDQG��SURYLGLQJ�

HQHUJ\�ZLWKRXW�XVLQJ�IRVVLO�IXHOV��VXIILFLHQW�YHQWLODWLRQ��PLQLPLVLQJ�LQGRRU�SROOXWLRQ��DQG�

WKHUPDO�FRPIRUW���









���

VLWXDWLRQ��SHRSOH�KDYH�]HUR�GLVFRPIRUW��1LFRO��+XPSKUH\V��DQG�5RDI��������&,%6(�.6���

������� ,Q� WKLV� HQYLURQPHQW�� SHRSOH� KDYH� IXOO� UHOD[DWLRQ� DQG�SHDFH� RI�PLQG� DQG� WKLV� LV�

HYDOXDWHG�WKURXJK�VXEMHFWLYH�HYDOXDWLRQV��$6+5$(�6WDQGDUG�������������

,Q� FRQQHFWLRQ� WR� WKHUPDO� FRPIRUW�� PDQ\� IDFWRUV� DUH� LQYROYHG� EXW� WKH� PDLQ� IDFWRU� LV�

URQPHQW��6RPHWLPHV��SHRSOH�VWDWH�LW�LV�WRR�KRW�RU�LW� LV�WRR�

FROG��7KLV�PHDQV�WKDW�WKHUH�H[LVWV�D�KHDW�WUDQVIHU�HIIHFW�EHWZHHQ�WKH�VXUURXQGLQJV�DQG�WKHLU�

ERG\��DORQJ�ZLWK�WKH�DLU�TXDOLW\��&,%6(�.6����������7KHUPDO�FRPIRUW�OHYHOV�GHSHQG�RQ�WKH�

IROORZLQJ�IDFWRUV���

�� $LU� TXDOLW\�� ,QVLGH� WKH� URRP�� WKH� IORZ� RI� IUHVK� DLU� LV� PXVW� IRU� SOHDVLQJ�

HQYLURQPHQW�DV�VWDOH�DQG�VWXII\�DLU�FDQ�FUHDWH�FOXPV\�HQYLURQPHQW��7KH�VXSSO\�RI�

IUHVK�DLU�UHPRYHV�RGRU�DQG�LQFUHDVHV�R[\JHQ�OHYHOV�LQVLGH�WKH�URRP��&,%6(�.6���

������S����

��$LU�PRYHPHQW��7RR�IDVW�DLU�RU�VWLOO�DLU�ERWK�DUH�QRW�JRRG�IRU�KXPDQV��+XPDQV�

WHQG�WR�OLNH�FROG�EUHH]HV�LQ�VXPPHU�EXW�FROG�DLU�LQ�ZLQWHU�FDQ�FDXVH�GU\QHVV�DQG�

VNLQ�LUULWDWLRQ��

��+XPLGLW\��7KH�UROH�RI�KXPLGLW\�LV�YHU\�LPSRUWDQW�DV�KLJK�KXPLGLW\�ZLWK�KLJK�

WHPSHUDWXUHV�FDQ�FUHDWH�GLVFRPIRUW��DQG�RQ�WKH�RWKHU�KDQG��ORZ�KXPLGLW\�FUHDWHV�

GU\QHVV�LQ�H\HV�DQG�WKURDW��ZKLFK�VKRZV�WKH�LPSRUWDQFH�RI�QRUPDO�KXPLGLW\�IRU�

KXPDQ�FRPIRUW��

��7HPSHUDWXUH��7KH�OHYHO�RI�DFWLYLW\�VHWV�WKH�UHTXLUHG�FRPIRUWDEOH�WHPSHUDWXUH��,Q�

VSRUWV�URRP�RI� LQGRRU�JDPHV�� OHVVHU� WHPSHUDWXUHV�DUH�UHTXLUHG��DV�FRPSDUHG� WR�

FORWKLQJ�� $� SHUVRQ� ZHDULQJ� D� FDVXDO� VKLUW� ZLOO� IHHO� FRPIRUWDEOH� DW� KLJKHU�

WHPSHUDWXUHV�EXW�D�PDQ�ZHDULQJ�D�FRDW�ZLOO�QHHG�ORZHU�WHPSHUDWXUH�IRU�FRPIRUW��

7KH� IROORZLQJ� PHWKRG� LV� EHWWHU� WR� DGRSW� WR� DFKLHYH� WKHUPDO� FRPIRUW� OHYHOV� LQ�

����



���

7DEOH����� 6XJJHVWHG�FULWHULD�IRU�FRPIRUW�LQ�KRPHV��&,%6(�JXLGH�$��������
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'ZHOOLQJV��
EDWKURRP� ������ ���� ����� ������ ���� ����� ��� *��*�� ���� ��

EHGURRP� ������ ���� ���� ������ ���� ����
������$&+�
WR�FRQWURO�
PRLVWXUH

*��*�� ���� ���

KDOO�VWDLUV�ODQGLQJV ������ ���� ����� ������ ���� ����� �� �� ���� ��
NLWFKHQ� ������ ���� ���� ������ ���� ����� ��� *��*�� �������� ������
OLYLQJ�URRPV� ������ ���� ���� ������ ���� ����� ������ *��*�� ������� ���
WRLOHWV� ������ ���� ���� ������ ���� ����� ! � $&+ *��*�� ���� ��

7KH� KLJK� WHPSHUDWXUH� LV� QRW� RQO\� UHVSRQVLEOH� IRU� GLVFRPIRUW�� EXW� GXUDWLRQ� RI� KLJK�

WHPSHUDWXUH� LV� DOVR� YHU\� LPSRUWDQW� LQ� GLVFRPIRUW�� 7R� PHDVXUH� VXPPHU� WKHUPDO�

SHUIRUPDQFH��WKH�WHPSHUDWXUH�DQG�GXUDWLRQ�PXVW�EH�PHDVXUHG�DFFRUGLQJO\��7KH�GXUDWLRQ�

���

7DEOH����� &ULWHULD�IRU�RYHUKHDWLQJ�FULWHULD�RI�KRPHV�

'ZHOOLQJ�VSDFH�
%HQFKPDUN�VXPPHU�
SHDN�WHPSHUDWXUH�

&ULWHULRQ�IRU�RYHUKHDWLQJ�

5HVLGLQJ�DUHDV� ���&� ���DQQXDO�LQKDELWHG�KRXUV�RYHU�����&�
2SHUDWLYH�WHPSHUDWXUH��

%HGURRP� ���&� ���DQQXDO�HQJDJHG�KRXUV�RYHU�����&�
2SHUDWLYH�WHPSHUDWXUH��

6RXUFH��&,%6(�.6�������



���

$V� PHQWLRQHG� LQ� &KDSWHU� ��� 6HFWLRQ� ������� WKH� VRIWZDUH� XVHG� LQ� WKH� SUHVHQW� VWXG\�

LQFRUSRUDWHV� WKH� $6+5$(� 6WDQGDUG� ���� ����� FRPIRUW� PRGHO�� 7KH� DQDO\VLV� ZLWK� D�

SV\FKURPHWULF�FKDUW� LQ�WKLV� UHVHDUFK��FKDSWHU��� LV�EDVHG�RQ� WKH�VHOHFWLRQ�FULWHULD� IRU� WKH�

FRPIRUW�PRGHO��7KLV�UHVHDUFK�XVH�WKH�FKDUWV�EDVHG�RQ�WKH�FRPIRUW�LQGRRU�SORW�RSWLRQ�RI�

&OLPDWH�&RQVXOWDQW������)RU�WKH�FRPIRUW�PRGHO��GLIIHUHQW�SHUFHQWDJHV�DUH�RIIHUHG�IRU�WKH�

VLPLODU�SDVVLYH�FRROLQJ�DQG�KHDWLQJ�GHVLJQ�VWUDWHJLHV�IRU�HYHU\�PRQWK�RI�WKH�\HDU���

�3V\FKURPHWULF� FKDUW� LV� GHYHORSHG� IRU� HDFK� VHDVRQ� DQG� VKRXOG� WKXV� EH� DQDO\VHG� LQ�

DFFRUGDQFH�ZLWK�VHDVRQDO�FKDQJHV��7KH�UHVXOWV�RI�WKH�DQDO\VLV�LQ�FKDSWHU�IRXU�DUH�LQWHQGHG�

WR�LQIRUP�WKH�GHVLJQ�VWUDWHJLHV�EHLQJ�GHYHORSHG�IRU�%DJKGDG����

)LJXUH� ����� SUHVHQWV� WKH� SV\FKRPHWULF� FKDUW� IRU� WKH� FLW\� RI� %DJKGDG� DQG� VKRZV� WKDW�

VXPPHU�FRPIRUWDEOH�OHYHOV�DUH�DURXQG�������&��:KLOH��LQ�ZLQWHUV��WKH�WHPSHUDWXUHV�IRU�

WKHUPDO� FRPIRUWV� YDU\� IURP� ������&�� 5HVLGHQWLDO� EXLOGLQJV� FDQ� EH� XVHG� ��� �&� DV� D�

VWDQGDUG��)LJXUH������ �-DVHP��<DK\D�DQG�.KDUUXID���������7KH�DQDO\VLV�RI�SV\FKRPHWULF�

FKDUW�RI�%DJKGDG�ZLOO�EH�GLVFXVVHG�LQ�GHWDLOV�LQ�FKDSWHU����

6XPPHU

)LJXUH�����$���3V\FKRPHWULF�FKDUW�IRU�%DJKGDG



���

:LQWHU�

)LJXUH�����% ��3V\FKRPHWULF�FKDUW�IRU�%DJKGDG

1RZDGD\V�� DFWLYH� FRROLQJ� LV� LQ� XVH� E\� WKH� LQVWDOODWLRQ� RI� DLU� FRQGLWLRQHUV� DV� ZHOO� DV�

HYDSRUDWLYH� FRROHUV� WR� DFKLHYH� WKHUPDO� FRPIRUWV� �.KDUUXID� DQG�$GLO�� ������� 7R� UHGXFH�

FRROLQJ� ORDG� DQG� HQHUJ\� FRQVXPSWLRQ� LQ� EXLOGLQJV� FRXOG� OLH� WKURXJK� LQFUHDVLQJ� WKH�

HIILFLHQF\�RI�WKHVH�V\VWHPV��+RZHYHU��WKLV�ZRXOG�RQO\�EH�D�WHPSRUDU\�VROXWLRQ�EHFDXVH�WKH�

VWHDG\�JURZWK�LQ�ZRUOG�SRSXODWLRQ�ZLOO�OHDG�WR�D�UHWXUQ�WR�WKH�VDPH�OHYHO�RI�FRQVXPSWLRQ�

RU�PRUH��7KLV�PHDQV�WKDW�WKH�UHDO�VROXWLRQ�OLHV�LQ�UHWXUQLQJ�WR�WKH�RULJLQDO�IXQFWLRQV�RI�WKH�

EXLOGLQJV��$�EXLOGLQJ�PXVW�QRW�MXVW�SURYLGH�VSDFHV�IRU�WKH�UHVLGHQWV�WKDW�DUH�SURWHFWHG�IURP�

WKH�RXWGRRU�HQYLURQPHQW��EXW�DOVR�SURYLGH� WKHP�ZLWK� WKHUPDO�FRPIRUW�E\�XVLQJ�SDVVLYH�

VWUDWHJLHV��ZKHUH�YHUQDFXODU�EXLOGLQJ�IHDWXUHV�DQG�SDVVLYH�GHVLJQ� WHFKQLTXHV� LQ�KRW�DULG�

DUHDV�PD\�SURYLGH�JRRG�H[DPSOHV�IURP�ZKLFK�WR�OHDUQ��

7KH�DGRSWLRQ�RI�YHUQDFXODU�IHDWXUHV�DQG�WHFKQLTXHV�LQ�FRQWHPSRUDU\�GHVLJQ�ZRXOG�HQDEOH�

JUHDWHU� KDUPRQ\� WR� EH� SUHVHUYHG� LQ� GHVLJQ� DQG� DUFKLWHFWXUH� XQGHUJRLQJ� UHQHZDO�� 7KH�

SK\VLFDO�� HQYLURQPHQWDO�� FXOWXUDO�� VRFLDO� DQG� HFRQRPLF� LPSRUWDQFH� RI� YHUQDFXODU�

DUFKLWHFWXUH� QHFHVVLWDWHV� WKHLU� UHJHQHUDWLRQ�� UHKDELOLWDWLRQ� DQG� FRQVHUYDWLRQ�� ,Q� IDFW�� LW�

VKRZV� WKH� LPSRUWDQFH� RI� FRPSUHKHQGLQJ� WKH� DSSURDFKHV� ZKLFK� FRXOG� KHOS� LQ� WKH�

FRQVHUYDWLRQ��UHKDELOLWDWLRQ�DQG�UHJHQHUDWLRQ��7KXV��WKH�VROXWLRQ�VKRXOG�VWDUW�E\�VWXG\LQJ�





���

WKDW� WKHLU� ZHOIDUH� LV� IXQGDPHQWDOO\� GHSHQGHQW� RQ� PDLQWDLQLQJ� KDUPRQ\� ZLWK� WKH�

VXUURXQGLQJ� HQYLURQPHQW� �)DWK\� ������ DQG� WKDW� NQRZOHGJH� GHULYHG� IURP� YHUQDFXODU�

DUFKLWHFWXUH� FDQ�SURYLGH� WKH�EDVLV� IRU� WKH�GHYHORSPHQW�RI�D� ORZ�HQHUJ\�GHVLJQ� �6LQJK��

0DKDSDWUD��DQG�$WUH\D���������

7KHUH�KDYH�EHHQ�D�VHULHV�RI�VWXGLHV�IURP�GLIIHUHQW�FRXQWULHV�DQG�FOLPDWHV�]RQHV�DLPHG�DW�

SURYLQJ�VFLHQWLILFDOO\�WKDW�WKH�IHDWXUHV�RI�YHUQDFXODU�DUFKLWHFWXUH�DUH�UHOHYDQW�DQG�IHDVLEOH�

WRGD\��)RU�H[DPSOH��WKRVH�RI�)RUX]DQPHKU��������������������������	��������6KDQWKL�3UL\D�

HW�DO����������6LQJK��0DKDSDWUD��DQG�$WUH\D���������=KDL�DQG�3UHYLWDOL���������6LQJK�HW�DO��

��������(QJLQ�HW�DO�� �������� DQG�0DUWLQ� ��������GLVFXVV� LQ�SDUWLFXODU� WKH�DGYDQWDJHV�DQG�

HIIHFWLYHQHVV�RI�WKH�XVH�RI�YHUQDFXODU�WHFKQLTXHV�IRU�LPSURYLQJ�HQHUJ\�HIILFLHQF\���

+RZHYHU��WKH�PDMRULW\�RI�FRQWHPSRUDU\�EXLOGLQJV�DFURVV�WKH�ZRUOG�GR�QRW�UHVSRQG�WR�WKH�

HQYLURQPHQW��RIWHQ�EXLOGLQJV�WKDW�DUH�DLU�FRQGLWLRQHG�DQG�PDNH�XVH�RI�FRQFUHWH�DQG�JODVV��

,W� LV�QRZ�LPSHUDWLYH�WR�PLWLJDWH�FOLPDWH�FKDQJH�DQG�SURPRWH�VXVWDLQDEOH�GHYHORSPHQW�

WKDW�DUFKLWHFWV�PXVW�GHVLJQ�EXLOGLQJV�ZLWK�FRQVLGHULQJ�ERWK��WKH�HQYLURQPHQW�DV�ZHOO�DV�

WKH�HQHUJ\�FRQVXPSWLRQ��$\\DVK��������%HOO���������3UHVHQWO\��WKH�GHVLJQ�IRU�VXVWDLQDEOH�

FRQVWUXFWLRQV�LV�D�ELJ�FKDOOHQJH�ZKLFK�LV�IDFHG�E\�PRVW�RI�DUFKLWHFWV��7KH�DUFKLWHFWV�DFURVV�

WKH�ZRUOG�KDYH�DGRSWHG�QHZ�SURFHGXUHV��PHWKRGV��DQG�XVH�RI�LQQRYDWLYH�WHFKQRORJ\�IURP�

WKH�ODWH�KDOI�RI�WKH�����V�IRU�GHYHORSLQJ�GHVLJQV�IRU�VXVWDLQDEOH�EXLOGLQJV��%HOO����������

7KH�YHUQDFXODU�GHVLJQ�SURYLGHV�D�SDUDGLJP�IRU�WKH�LQWHUDFWLRQ�ZLWKLQ�FOLPDWLF�FRQGLWLRQV�

DQG�DUFKLWHFWXUH�� WKDW� LV�DOVR�VKDSHG�E\�UHVRXUFH�DYDLODELOLW\�GULYHQ�SUDJPDWLF�FKRLFHV��

3DVVLYH�GHVLJQ�WHFKQLTXHV�XVHG�LQ�YHUQDFXODU�GHVLJQV�DQG�UHILQHG�RYHU�JHQHUDWLRQV�IRU�

HQYLURQPHQWDO�DGDSWDWLRQV�DUH�HVSHFLDOO\�UHOHYDQW�WR�WKH�FKDOOHQJHV�IDFLQJ�FRQWHPSRUDU\�

GHVLJQ�FXUUHQWO\���

3DVVLYH�GHVLJQ�LV�D�FRQYHQWLRQDO�FRQFHSW�DQG�KDV�EHHQ�D�NH\�IDFWRU�LQ�EXLOGLQJ�GHVLJQ�VLQFH�

EXLOGLQJ�VWUXFWXUHV�ZHUH�ILUVW�LQWURGXFHG�E\�KXPDQV��7KH�ORFDO�FOLPDWLF�FRQGLWLRQV�ZHUH�D�

PDMRU�FRQVLGHUDWLRQ�IRU�WKH�VXUYLYDO�RI�WKH�VWUXFWXUHV��7KH�UHJLRQV�WKDW�H[SHULHQFH�KDUVKHVW�

FOLPDWLF�FRQGLWLRQV�VXFK�DV�KRW��GU\�DUHDV�RI�WKH�PLGGOH�HDVW�DQG�H[WUHPHO\�FROG�ZLQWHUV�

RI� WKH� $PHULFDQ� QRUWKHDVW� DUH� D� FODVVLF� H[DPSOH�� 7KH� SDVVLYH� GHVLJQ� XWLOL]HV� QDWXUDO�

SRVVLEOH�WR�DSSO\�DOO� WKH�VWUDWHJLHV�PHQWLRQHG�KHUH��7KH�ORJLFDO�VROXWLRQ�LV� WR�DGRSW�WKH�

PRVW�DSSURSULDWH�VWUDWHJLHV� WR�HIILFLHQWO\�GHFUHDVH� WKH�FDUERQ� IRRWSULQW�RI� WKH�EXLOGLQJ��



���

7KH�HIILFLHQW�DQG�LQWHOOLJHQW�LPSOHPHQWDWLRQ�RI�IHZ�SDVVLYH�GHVLJQV�FDQ�\LHOG�LPSUHVVLYH�

UHVXOWV�ZKHUH�WKH�EXLOGLQJV�VKRZ�RSWLPDO�SHUIRUPDQFH��)LJXUH�������

)LJXUH ��� ��/RZ�FDUERQ�EXLOGLQJ�KLHUDUFK\��5HVHDUFKHU�

)LJXUH������VKRZV�WKDW�IRU�IXWXUH�GHVLJQV�LW�LV�LPSRUWDQW�WR�FRQVLGHU�SDVVLYH�V\VWHPV�DV�

ZHOO� DV� DUFKLWHFWRQLF� IRUPV� IRU� UHGXFLQJ� UHOLDQFH� RQ� DFWLYH� V\VWHPV�� 7KLV� LGHD� ZDV�

VXSSRUWHG�E\�D�QXPEHU�RI�VWXGLHV�RQ�YHUQDFXODU�EXLOGLQJV�DQG�WKHLU�WKHUPDO�SHUIRUPDQFH��

7KHVH� VWXGLHV� VKRZHG� WKDW� VXFK� EXLOGLQJV� DWWDLQHG� DGHTXDWH� WKHUPDO� FRPIRUW� OHYHOV�

WKURXJK�PRVW�RI�WKH�\HDU�ZLWK�MXVW�WKH�XVH�RI�SDVVLYH�DSSURDFKHV��$OVR��LW�ZDV�IRXQG�WKDW�

LQGRRU� WHPSHUDWXUHV� UHPDLQHG� DOPRVW� FRQVWDQW� LQ� VRPH� FDVHV� �&DUGLQDOH�� 5RVSL�� DQG�

6WHIDQL]]L�� ������ 3UL\D� HW� DO��� ������ 6LQJK��0DKDSDWUD�� DQG� $WUH\D�� ������� +HQFH�� VXFK�

ILQGLQJV�FRQILUP�WKH�IHDVLELOLW\�RI�XVLQJ�SDVVLYH�DSSURDFKHV�LQ�FRQWHPSRUDU\�EXLOGLQJV�

�0RORGLQ��������3UL\D�HW�DO�����������

7KHUHIRUH�� D� EOHQG� RI� WUDGLWLRQDO� DVSHFWV� ZLWK�PRGHUQL]DWLRQ� PXVW� EH� SXUVXHG� LQ� WKH�

IXWXUH� GHILQLWLRQV� RI� DUFKLWHFWXUH� DQG� GHVLJQ�� $� K\EULG� V\VWHP� PXVW� DLP� WR� LQFOXGH�

WUDGLWLRQDO�GHVLJQ�WHFKQLTXHV�DQG�DOORZ�IRU�WKH�HYDOXDWLRQ�RI�IXQFWLRQDO�FRQFHSWV�DQG�QHZ�

DHVWKHWLF� IHDWXUHV� �.LPXUD�� ������ $EDORV�� ������� ,W� ZRXOG� EH� D� PLVWDNH� WR� LJQRUH� WKH�

$FWLYH�
V\VWHP�

3DVVLYH�
V\VWHP

$UFKLWHFWXUH�IRUP

/RZ�HQHUJ\�EXLOGLQJ�

&XUUHQW�FRQVWULFWLRQV��





���

VLQJOH�LGHDO�WHFKQLFDO�SDWKZD\��LW�LV�HVVHQWLDO�WR�OHDUQ�WR�LGHQWLI\�DOVR�OLVWHQ�WR�WKH�QXPEHU�

RI�YRLFHV�WKDW�VWULYH�WR�IUDPH�WKH�GHEDWH�DQG�WKH�FRQFHSWV�RI�DOWHUQDWLYH�VXVWDLQDEOH�SODFHV�

WKDW�SHRSOH�H[SUHVV���

7KH�VWXG\�RI�YHUQDFXODU�DUFKLWHFWXUH�SUHVHQWHG�LQ�WKLV�VHFWLRQ�DUH�DULVH�WKUHH�NH\�LVVXHV��

)LUVWO\��UHVHDUFK�RIWHQ�IRFXVHV�RQ�YHUQDFXODU�DUFKLWHFWXUH
V�WHFKQRORJLFDO��HQYLURQPHQWDO�

SHUIRUPDQFH�� DQG�RYHUORRN� WR� FRQFHUQ� LWV� VHOI�ZLWK� VRFLR�FXOWXUDO� VXVWDLQDELOLW\��$V� DQ�

DSSURDFK��WKH�HVVHQFH�RI�VXVWDLQDELOLW\�OLHV�LQ�DFKLHYLQJ�ERWK�GHYHORSPHQWV�DQG�EDODQFHV�

�4WDLVKDW�HW�DO���������6HFRQGO\��WKH�LQWHUORFNLQJ�RI�WKRVH�GLOHPPDV�RI�LGHQWLW\��PRGHUQLW\��

DQG� VXVWDLQDELOLW\�KDV�GLUHFWHG� WR� WKH�SRLQW� WKDW�PRGHUQ�DV�ZHOO� DV� IXWXUH� DUFKLWHFWXUH�

FRXOG� QRW� JR� ZLWKRXW� EHLQJ� VXVWDLQDEOH� QRW� MXVW� SK\VLFDOO\�� EXW� DOVR� VRFLR�FXOWXUDOO\��

HFRQRPLFDOO\��DQG�UHJDUGLQJ�UHOHYDQW�LQWHUORFNLQJ�WHUPV��LGHDV��DQG�ILHOGV��)LQDOO\��JLYHQ�

WKH�GLIIHUHQW�DQG�LQWHUORFNLQJ�DUHDV�DVVRFLDWHG�ZLWK�YHUQDFXODU�DUFKLWHFWXUH�LQ�WKH�JOREDO�

FLUFXPVWDQFHV�� YHUQDFXODU� DUFKLWHFWXUH� WHFKQLTXHV� RU� WHFKQRORJ\�EDVHG� ZRUN� UHPDLQV�

JHQHUDOO\�OLPLWHG�WR�SHUIRUPDQFH�EDVHG�H[DPSOHV��H�J���0RWHDOOHK�UW�DO��������+DOLFLRJOX�

������=KDL�DQG�3UHYLWDOL������HW�DO����7KLV�OLPLWDWLRQ�KDV�FDXVHG�E\�D�IHZ�UHDVRQV��RQH�KDV�

EHHQ� GHHSO\� OLQNHG�ZLWKLQ� WKH� FRQYHQWLRQDO� LGHDV� RI� YHUQDFXODU� DQG� FRQWHPSRUDU\� LQ�

DUFKLWHFWXUDO� GLVFRXUVH��ZKLOH� WKH� RWKHU� WKH� DVVXPSWLRQ� LV� WKDW� DUFKLWHFWXUDO� GHVLJQ� LV�

VXVWDLQDEOH� DQG� LQWHJUDEOH� E\� GHIDXOW� LQWR� PRGHUQ� DUFKLWHFWXUHV�� 7KLV� VHFWLRQ� RI� WKH�

UHVHDUFK�DUJXHV�WKDW�DOO�WKHVH�LVVXHV�DUH�ZKDW�FDXVHG�D�SDUDGR[LFDO�FLUFXPVWDQFH��ZKHUH�

YHUQDFXODU�GHVLJQ�LV�DEDQGRQHG�DQG�UHSODFHG�E\�FRQWHPSRUDU\��HYHQ�WKRXJK�DFDGHPLFV�

FULWLFLVH� WKHVH�DV�D� VRXUFH�RI� WKH�VHQVLWLYH�� VRSKLVWLFDWHG��DQG� LQWHOOLJHQW�HQYLURQPHQWDO�

GHVLJQV��(FR�FXOWXUDO�DSSURDFKHV�FRXOG�HPSKDVL]H�WKH�UHRULHQWDWLRQ�RI�YDOXHV�WR�HQJDJH�

HQYLURQPHQWDO�DQG�VRFLR�FXOWXUDO�LVVXHV��4WDLVKDW�HW�DO����������7KH�LGHDO�LVVXH�KHUH�LV�WKH�

LGHD�WKDW�VXVWDLQDEOH�EXLOGLQJV�PXVW�EH�PRUH�DQG�PRUH�IXOO\�UHODWHG�WR�WKH�FRQFHSW�RI�ORFDO�

DUHD� DQG�SODFH�� )LUVW�� LW�GUDZV� LQVSLUDWLRQ� IURP� LWV� HQYLURQPHQWDO� FRQFHUQ�DQG� UHYLYHV�

YHUQDFXODU�FRQFHSWV�RI�KRXVHV�EHVLGH�D�IRFXV�RQ�UHOHDUQLQJ�WKH�VHQVH�RI�SODFH��

6XEMHFWLYHO\��WKLV�XQLTXH�VHQVH�RI�LGHQWLW\�HPHUJHV�IURP�ZLWKLQ�QDWXUH�DV�ZHOO�DV�LWV�ORFDO�

FKDUDFWHULVWLFV��)RU�LQVWDQFH��WKH�FOLPDWH�LV�EHLQJ�FRQVLGHUHG�DV�D�GHWHUPLQLQJ�IDFWRU�IRU�

VXVWDLQDELOLW\�DQG�UHJLRQDOLVP�LQ�DUFKLWHFWXUH��7KLV�ODWWHU�YLHZ�JHQHUDOO\�GHULYHV�IURP�WKH�

EHOLHI�WKDW�UHJLRQDO�DUFKLWHFWXUH�LV�VKDSHG�E\�FOLPDWH�FRQGLWLRQV�LQ�WKH�SDVW��7KH�FRQWLQXLW\�

RI�PHDQLQJ�DPRQJ�ERWK�WUDGLWLRQ�DQG�WKH�LQGLYLGXDO
V�SHRSOH��FRPELQHG�ZLWK�WKH�ORFDO�

FRQGLWLRQV��LV�WKXV�DGGUHVVHG��7KH�HFR�FXOWXUDO�DSSURDFK��DV�D�GHVLJQ�VWUDWHJ\��DOVR�GUDZV�
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9DULRXV� SUHYLRXV� VWXGLHV� KDYH� DGGUHVVHG� SRVVLEOH� EDUULHUV� WR� DFKLHYLQJ� VXVWDLQDELOLW\��

/LVWHG�EHORZ�DUH�WKH�EDUULHUV�WR�VXVWDLQDEOH�GHVLJQV� LQ�WKH�0LGGOH�(DVW�DQG�,UDT�ZKLFK�

ZHUH�LGHQWLILHG�DV�D�UHVXOW�RI�WKH�WKHRUHWLFDO�OLWHUDWXUHV�YLHZSRLQWV���

7DEOH����VKRZ�WKH�H[LVWHQFH�RI�IRXU�HVVHQWLDO�SUREOHPV� WKDW�DUH�FDSDFLW\���SURIHVVLRQDO�

FKDOOHQJHV�� WHFKQRORJLFDO� FKDOOHQJHV�� VRFLDO� FKDOOHQJHV�� DV�ZHOO� DV� HFRQRPLF� FKDOOHQJHV��

ZKLFK�QHHG�WR�SXW�DSSURSULDWH�VROXWLRQV�IRU�WKHP��

7DEOH������7KH�VXPPDU\�RI�FKDOOHQJHV�LQ�GHOLYHULQJ�VXVWDLQDEOH�EXLOGLQJ�LQ�,UDT

&KDOOHQJHV� 6RXUFHV�
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,� 3RRU�NQRZOHGJH�RI�VXVWDLQDEOH�GHVLJQ�� =DLQXO�$ELGLQ� HW� DO�������� %DURQ� DQG� 'RQDWK�
��������,VPDHO�DQG�+XVVDLQ�������

,,� ,QDGHTXDWH� DZDUHQHVV� DQG� NQRZOHGJH� RI� WKH�
FRQFHSW�RI�VXVWDLQDELOLW\�DQG�EHQHILWV�ZLWKLQ��

$ERORUH����������$NEL\LNOL�HW�DO�����������=DLQXO�
$ELGLQ� �������� $LJEDYERD� HW� DO�� �������� ,VPDHO�
DQG�+XVVDLQ�������

,,,� 3RRU�XQGHUVWDQGLQJ�RI�WKH�SURMHFW�REMHFWLYHV�DQG�
UHTXLUHPHQWV�

$ELGLQ�HW�DO����������%DEDOROD�HW�DO����������:DL�HW�
DO����������

,9� /DFN� RI� NQRZOHGJH� DQG� DYDLODELOLW\� RI�
DOWHUQDWLYH�VXVWDLQDEOH�PDWHULDOV�

$ELGLQ� HW�DO�� ��������%DURQ�DQG�'RQDWK� ��������
,VPDHO�DQG�+XVVDLQ�������

9� /DFN� RI� UHODWHG� OHJLVODWLRQ� DQG� JRYHUQPHQW�
VXSSRUW�

$ELGLQ�HW�DO����������2SRNX�DQG�$KPHG���������
$\DUNZD�HW�DO���������

9,� ,QFRPSHWHQFH�RI�&RQWUDFWRU�6XEFRQWUDFWRUV� $ELGLQ�HW�DO���������
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V ,� /DFN�RI�PRGHUQ�7HFKQRORJLHV� %DEDOROD�HW�DO����������,VPDHO�DQG�+XVVDLQ�������
,,� /DFN� RI� WHFKQLFDO� NQRZ�KRZ� LQ� VXVWDLQDEOH�

FRQVWUXFWLRQ�
$LJEDYERD� HW� DO�� �������� %DEDOROD� HW� DO�� ��������
,VPDHO�DQG�+XVVDLQ�������

,,,� 7KH� FKDOOHQJHV� WUDQVIRUPDWLRQ� RI� LQWHOOHFWXDO�
DQG�IXQFWLRQDO�WRZDUGV�JUHHQ�EXLOGLQJV��

$LJEDYERD� HW� DO�� �������� %DEDOROD� HW� DO�� ��������
,VPDHO�DQG�+XVVDLQ�������

,9� /DFNV�RI�WKH�*UHHQ�/DZ�RQ�GHVLJQ�� $OVDQDG���������,VPDHO�DQG�+XVVDLQ�������
9� /DFNV�RI�D�ORFDOO\�DSSURSULDWH�PHWKRG�RI�JUHHQ�

EXLOGLQJV�DVVHVVLQJ��
$LJEDYERD� HW� DO�� �������� %DEDOROD� HW� DO�� ��������
,VPDHO�DQG�+XVVDLQ�������

9,� 3ULYDWH�VHFWRU�ZHDNQHVV�LQ�JUHHQ�EXLOGLQJV�ILHOG� $ELGLQ�HW�DO�����������$OVDQDG��������
9,,� 8QFHUWDLQW\� DERXW� WKH� SHUIRUPDQFH� RI�

VXVWDLQDEOH�WHFKQRORJLHV���
$OVDQDG���������,VPDHO�DQG�+XVVDLQ�������

9,,,� 6XVWDLQDEOH� WHFKQRORJLFDO� RSHUDWLRQ�
PLVXQGHUVWDQGLQJ��

%DEDOROD�HW�DO����������,VPDHO�DQG�+XVVDLQ�������

,;� /DFN�RI�DGHTXDWH�JUHHQ�WHFKQRORJ\�SDUDPHWHUV�� %DEDOROD�HW�DO����������,VPDHO�DQG�+XVVDLQ�������
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,� ODFN�RI�NQRZOHGJH�E\�DUFKLWHFWV��FLYLO�HQJLQHHUV��
SURIHVVLRQDOV�� DQG� RWKHU� VWDII� LQ� WKH� GHVLJQ�� DV�
ZHOO�DV�WKH�LPSOHPHQWDWLRQ�RI�JUHHQ�EXLOGLQJV�

=DLQXO�$ELGLQ� �������� $LJEDYERD� HW� DO�� ��������
,VPDHO�DQG�+XVVDLQ�������

,,� 7KH� LQWHOOHFWXDO� DQG� IXQFWLRQDO� WUDQVIRUPDWLRQ�
GLIILFXOWLHV�WR�JUHHQ�EXLOGLQJV��

$OVDQDG���������,VPDHO�DQG�+XVVDLQ�������
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,� /DFN�RI�DZDUHQHVV�E\�FOLHQWV?SXEOLFV� 'MRNRWR�HW�DO���������2SRNX�DQG�$KPHG���������
,VPDHO�DQG�+XVVDLQ��������3LWW�HW�DO���������

,,� /DFNV�RI�LQFHQWLYHV�IURP�WKH�JRYHUQPHQW��� $LJEDYERD� HW� DO�� �������� %DEDOROD� HW� DO�� ��������
,VPDHO�DQG�+XVVDLQ�������

,,,� 7UDGLWLRQDO�FRQVWUXFWLRQ�UHVLVWDQFH�WR�FKDQJH�� $OVDQDG��������
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V ,� $GGLWLRQDO�FRVWV�� ,VPDHO� DQG� +XVVDLQ�������� %DURQ� DQG� 'RQDWK�
��������$ELGLQ�HW�DO���������

,,� ,QFUHPHQWDO�WLPHV�
$LJEDYERD� HW� DO�� �������� $O�<DPL� DQG� 3ULFH�
�������� /RZH� DQG� =KRX� �������� 0LUDQGD� DQG�
0DUXODQGD���������

5HVHDUFKHU�GHSHQG�RQ�WKH�OLWHUDWXUH�



���

��������&DSDFLW\� ��3URIHVVLRQDO� FKDOOHQJHV� &DSDFLW\� RU� SURIHVVLRQDO� FKDOOHQJHV� DUH�

DVVRFLDWHG� ZLWK� �� YDULDEOHV� �7DEOH� ������ 6XFK� LVVXHV� PD\� EH� H[DFHUEDWHG� E\� SRRU�

NQRZOHGJH� RI� VXVWDLQDEOH� GHVLJQ�� SRRU� XQGHUVWDQGLQJ� RI� WKH� SURMHFW� REMHFWLYHV� DQG�

UHTXLUHPHQWV��ODFN�RI�NQRZOHGJH�DQG�DYDLODELOLW\�RI�DOWHUQDWLYH�VXVWDLQDEOH�PDWHULDOV��ODFN�

RI� UHODWHG� OHJLVODWLRQ� DQG� JRYHUQPHQW� VXSSRUW�� DV� ZHOO� DV� LQFRPSHWHQFH� RI�

&RQWUDFWRU�6XEFRQWUDFWRUV���

$ELGLQ�HW�DO����������%DURQ�DQG�'RQDWK���������DQG�,VPDHO�DQG�+XVVDLQ��������UHFRJQL]HG�

WKH� ODFN� RI� NQRZOHGJH� DPRQJ� FRQVWUXFWLRQ� SUDFWLWLRQHUV� RQ� JUHHQ� WHFKQRORJ\� DQG�

PDWHULDOV��ZKLFK�LV�FRQVLGHUHG�DV�D�VLJQLILFDQW�FKDOOHQJH�IRU�WKH� LQGXVWU\�WR�LPSOHPHQW�

JUHHQ� VWUDWHJLHV� DQG� VSHFLILFDWLRQV�� $OWKRXJK� WKH� EXLOGLQJ� LQGXVWU\� LQ� WKH� GHYHORSLQJ�

FRXQWULHV�GHSHQGV�SULPDULO\�RQ�IRUHLJQ�ZRUNHUV�� LW�KDV�EHHQ�HYLGHQW�IURP�WKH�UHVHDUFK�

WKDW� WKHUH� DUH� ODFNV� RI� WKH� QHFHVVDU\� H[SHULHQFHV� RU� H[SHUWLVH� UHTXLUHG� WR� PHHW� WKH�

FKDOOHQJH�RI�DOO�WKRVH�ZLWK�UHVSRQVLELOLWLHV�LQ�WKLV�VHFWRU�LQ�,UDT���

7KLV�LVVXH�VLJQLILFDQWO\�DIIHFWV�WKH�FRVW�HIIHFWLYHQHVV�RI�LPSOHPHQWLQJ�VXVWDLQDEOH�EXLOGLQJ�

GHVLJQV��$FFRUGLQJ�WR�,VPDHO�DQG�+XVVDLQ���������WKH�QHHG�IRU�HIIHFWLYH�UHJXODWLRQV�LV�WR�

UDLVH�WKH�EDVHOLQH�EHQFKPDUN�ZKLOH�WKH�EHQFKPDUN�XSSHU�ZLOO�EH�UDLVHG�E\�PDUNHW�IRUFHV��

$�IXUWKHU�PDMRU�EDUULHU�WR�VXVWDLQDEOH�SUDFWLFHV�LQ�WKH�FRQVWUXFWLRQ�LQGXVWU\�LV�WKH�ODFN�RI�

JUHHQ�EXLOGLQJ�UHJXODWLRQV�DQG�DVVHVVPHQW�PHWKRGV�LQ�,UDT��,VPDHO�DQG�+XVVDLQ��������

DQG�WKH�0LGGOH�(DVW�PRUH�ZLGHO\��$ERORUH��������$MH���������

��������7HFKQLFDO�DQG�OHJDO�FRPSOLDQFH�SUREOHPV� /HJDO�SUREOHPV�DUH�DVVRFLDWHG�ZLWK�

��YDULDEOHV��7DEOH�������6XFK�LVVXHV�PD\�EH�H[DFHUEDWHG�E\�ODFN�RI�PRGHUQ�WHFKQRORJLHV��

ODFN�RI�WHFKQLFDO�NQRZ�KRZ�LQ�VXVWDLQDEOH�FRQVWUXFWLRQ��WKH�FKDOOHQJHV�WUDQVIRUPDWLRQ�RI�

LQWHOOHFWXDO�DQG�IXQFWLRQDO� WRZDUGV�JUHHQ�EXLOGLQJV�� ODFNV�RI�WKH�*UHHQ�/DZ�RQ�GHVLJQ��

ODFNV�RI�D�ORFDOO\�DSSURSULDWH�PHWKRG�RI�JUHHQ�EXLOGLQJV�DVVHVVLQJ��DV�ZHOO�DV�SULYDWH�VHFWRU�

ZHDNQHVV� LQ� JUHHQ� EXLOGLQJV� ILHOG�� XQFHUWDLQW\� DERXW� WKH� SHUIRUPDQFH� RI� VXVWDLQDEOH�

WHFKQRORJLHV�� VXVWDLQDEOH� WHFKQRORJLFDO� RSHUDWLRQ� PLVXQGHUVWDQGLQJ�� ODFN� RI� DGHTXDWH�

JUHHQ�WHFKQRORJ\�SDUDPHWHUV���

$�VLJQLILFDQW�FKDOOHQJH�IDFLQJ�WKH�,UDTL�FRQVWUXFWLRQ�LQGXVWU\�LV�WKH�OLPLWHG�DYDLODELOLW\�RI�

JUHHQ�PDWHULDOV�DQG�HTXLSPHQW�LQ�WKH�ORFDO�PDUNHWV��,VPDHO�DQG�+XVVDLQ���������$Q�H[WUD�

LPSRUWDQW� FKDOOHQJH� LV� WKH� XQFHUWDLQW\� RI� WKH� SHUIRUPDQFHV� RI� WKHVH� SURGXFWV� DQG�
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WHFKQRORJLHV�DPRQJ�LQGXVWU\�VWDNHKROGHUV��DV�ZHOO�DV�FRQVHTXHQWO\�WKHLU�FRVW�HIILFLHQF\��

7KHVH�FKDOOHQJHV�UDLVH� WKH� UHVLVWDQFH�DPRQJ�SUDFWLWLRQHUV�WR�VXSSRUW� WKH�FKDQJHV� IURP�

YHUQDFXODU�GHVLJQ�WR�PRUH�VXVWDLQDEOH�EXLOGLQJ��0DKPRXG�HW�DO���������KLJKOLJKWHG�WKH�

�RI�JUHHQ�VSHFLILFDWLRQV�DV�D�YLWDO�IDFWRU�IRU�WKH�VXFFHVV�RI�VXVWDLQDEOH�EXLOGLQJ�

SUDFWLFHV��0DKPRXG�HW�DO����������$�FUXFLDO�FKDOOHQJH�IRU�WKH�LQGXVWU\�LV�WKH�ODFN�RI�WKH�

IRUPDO�EXLOGLQJ� FRGHV�DQG� VWDQGDUGV� LQ� ,UDT�� DFFRUGLQJ� WR� ,VPDHO� DQG�+XVVDLQ� ��������

3URIHVVLRQDOV�SURGXFH�WKHLU�GHVLJQV�DFFRUGLQJ�WR�WKHLU�EDFNJURXQG�RU�VFKRROLQJ��OHDGLQJ�

WR�ZLGH�YDULDWLRQ�RI�VWDQGDUGV�DFURVV�,UDT��,VPDHO�DQG�+XVVDLQ���������

$W� WKH� HQG� RI� WKH� ����V�� WKH� SUHVHQFH� RI� WKH� SUHOLPLQDU\� VLJQV� RI� JUHHQ� EXLOGLQJ�

DSSOLFDWLRQV�LQ�,UDT�ZDV�LQGLFDWHG�E\�WKH�XVH�RI�RQH�JUHHQ�EXLOGLQJ�VROXWLRQV��UHQHZDEOH�

HQHUJLHV��ZLWK�WKH�LQVWDOODWLRQ�RI�39�DW�WKH�0LQLVWU\�RI�6FLHQFH�DQG�7HFKQRORJ\�FRPSOH[��

,UDT
V� HQYLURQPHQWDO� PRYHPHQW� LV� VWLOO� LQ� LWV� LQIDQF\�� ZLWK� QXPHURXV� SLRQHHULQJ�

VXVWDLQDELOLW\�SURMHFWV�RQJRLQJ� $�FUXFLDO� FKDOOHQJH� IRU� VXVWDLQDEOH�GHYHORSPHQW� LV� WKH�

ODFN�RI�DGHTXDWH�VXVWDLQDEOH�VROXWLRQV�DQG�WHFKQRORJLHV��,W�FDQ�EH�DUJXHG�WKDW�WKH�FRXQWU\�

FXUUHQWO\� ODFNV� DQ� DSSURSULDWH� IUDPHZRUN� IRU� LPSOHPHQWLQJ� JUHHQ� EXLOGLQJ� SURMHFWV��

([SHUWV�DQG�FRQVWUXFWLRQ�FRPSDQLHV�SHUVLVWHQWO\�SURPRWH�WKH�DGRSWLRQ�DQG�DFFHSWDQFH�RI�

JUHHQ� SUDFWLFHV� LQ� ERWK� WKH� SXEOLF� DQG� SULYDWH� VHFWRUV� LQ� ,UDT�� 7KH� ,UDTL� &RQVWUXFWLRQ�

,QGXVWULHV�QHHG� WR�WDNH�SURDFWLYH�VWHSV� WR� LQFUHDVH�DZDUHQHVV�DQG�SURPRWH�VXVWDLQDEOH�

GHYHORSPHQW� LQ� FRQVWUXFWLRQ�� &RQVHTXHQWO\�� WKH� FRQVWUXFWLRQ� VHFWRU� VKRXOG� ILQG� LWVHOI�

UHVSRQVLEOH�IRU�LWV�XVH�RI�UHVRXUFHV��DV�ZHOO�DV�LWV�HQYLURQPHQWDO�LPSDFW���

,Q�WKH�SDVW�� WKH�SXEOLF�VHFWRU�ZDV� LQYROYHG�RQO\�LQ�EXLOGLQJ�KRXVHV��%XW�QRZ��ZLWK�WKH�

LQFOXVLRQ�RI�JRYHUQPHQW��SULYDWH�VHFWRUV�DUH�HQFRXUDJHG�WR�SOD\�D�SDUW�LQ�EXLOGLQJ�KRPHV�

DV�ZHOO��7KH�PDLQ� LQLWLDWLYH�QRZ� LV� WR� FRQVWUXFW�KRXVHV� WKDW�SURYLGH�SHRSOH�ZLWK�JRRG�

RSSRUWXQLWLHV� DQG� GHYHORS� QHZ� VROXWLRQV� LQ� OLJKW� RI� WKH� ODWHVW� WHFKQRORJLHV� DQG�

DUFKLWHFWXUDO�GHVLJQV��,UDTL�0LQLVWU\�RI�&RQVWUXFWLRQ�DQG�+RXVLQJ����������������������

7R� HODERUDWH�� WKH� FXUUHQW� VLWXDWLRQ� VKRZV� WKDW� LQ� RUGHU� WR� UHDFK� WKH� OHYHO� RI� FRPSOHWH�

DQDO\VLV�D�JUHDWHU�QXPEHU�RI�VWXGLHV�DQG�UHVHDUFKHV�DUH�UHTXLUHG��7KLV�UHVHDUFK�IRFXVHV�RQ�

IRUPXODWLQJ�SRVVLEOH�GHVLJQ�VWUDWHJLHV�IRU�WKH�FRXQWU\�RQ�ZKLFK�WR�EXLOG�VROXWLRQV��

��������'HVLJQ�FKDOOHQJHV��'HVLJQ�FKDOOHQJHV�DUH� UHODWHG� WR�RQO\� WZR�YDULDEOHV� �7DEOH�

������7KH\�FRXOG�EH�UHSUHVHQWHG�E\�WKH�ODFN�RI�NQRZOHGJH�E\�DUFKLWHFWV��FLYLO�HQJLQHHUV��
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SURIHVVLRQDOV�� DQG� RWKHU� VWDII� LQ� WKH� GHVLJQ�� DV� ZHOO� DV� WKH� LPSOHPHQWDWLRQ� RI� JUHHQ�

EXLOGLQJV��DV�ZHOO�DV�WKH�LQWHOOHFWXDO�DQG�IXQFWLRQDO� WUDQVIRUPDWLRQ�GLIILFXOWLHV� WR�JUHHQ�

EXLOGLQJV��

6XVWDLQDELOLW\� LV� VWLOO� D� UHODWLYHO\�QHZ�FRQFHSW� LQ�PRVW�GHYHORSLQJ� FRXQWULHV�� LQFOXGLQJ�

,UDT���$ERORUH��������$MH��������%DURQ��DQG�'RQDWK��������,VPDHO�DQG�+XVVDLQ���������0DQ\�

LQGXVWU\�VWDNHKROGHUV��VXFK�DV�DUFKLWHFWV��GHYHORSHUV��DQG�FRQWUDFWRUV��GR�QRW�UHDOLVH�WKH�

EHQHILWV�RI�VXVWDLQDEOH�GHVLJQ��WKHUHIRUH��WKHUH�LV�D�OLPLWHG�GULYH�IRU�LWV�LPSOHPHQWDWLRQ�LQ�

WKH�KRXVLQJ� VHFWRU� �,VPDHO� DQG�+XVVDLQ��������� ,I� WKLV� LV� WR� FKDQJH�� VR� WKHUH� VKRXOG�EH�

FKDQJHV� LQ� WKLQNLQJ�� EHKDYLRU�� SURGXFWLRQ�� DQG� FRQVXPSWLRQ� LQWR� WKH� FRQVWUXFWLRQ�

LQGXVWU\� �2IRUL�� ���������� )RU� H[DPSOH�� $ERORUH� ������� DWWULEXWHG� WKH� ORZ� OHYHO� RI�

VXVWDLQDELOLW\� RI� FRQVWUXFWLRQ� SURMHFWV� GHOLYHUHG� ZLWKLQ� WKH� 1LJHULDQ� FRQVWUXFWLRQ�

LQGXVWU\��WR�WKH�ORZ�OHYHO�RI�DZDUHQHVV�RI�WKH�FRQFHSW�RI�VXVWDLQDELOLW\�DPRQJ�FRQVWUXFWLRQ�

SDUWLFLSDQWV��:KLOH��$OVDQDG��������PDGH�D�VLPLODU�GLVFRYHU\�ZKHQ�DVVHVVLQJ�DZDUHQHVV��

GULYHUV��DFWLRQV��DQG�EDUULHUV�WR�VXVWDLQDEOH�GHVLJQ�LQ�.XZDLW��:KHUH�LW�ZDV�REVHUYHG�WKDW�

VXVWDLQDEOH�GHVLJQ�LPSOHPHQWDWLRQ�LV�ORZ��DQG�WKLV�FDQ�EH�D�UHVXOW�RI�D�ODFN�RI�DZDUHQHVV�

RI� WKH�FRQFHSW�ZLWKLQ�WKH�FRXQWU\��$O6DQDG���������+RZHYHU��%DURQ�DQG�'RQDWK��������

REVHUYHG�WKDW�WKH�PDMRU�FKDOOHQJH�RI�VXVWDLQDELOLW\�LPSOHPHQWDWLRQ�LQ�(WKLRSLD�LV�QRW�WKDW�

RI�DZDUHQHVV�EXW�DSSURSULDWHQHVV��,W�ZDV�REVHUYHG�WKDW��ZKLOH�WKHUH�ZDV�DQ�DZDUHQHVV�RI�

WKH�FRQFHSW�RI�VXVWDLQDELOLW\�� LW�ZDVQ
W� LPSOHPHQWHG�FRUUHFWO\��(LWKHU� LW�ZDV�FRPSOHWHO\�

QHJOHFWHG� GXH� WR� EXGJHW� FRQVWUDLQWV�� ODFN� RI� DOWHUQDWLYH� EXLOGLQJ� PDWHULDOV�� HLWKHU�

NQRZOHGJH� RU� LW� LV� UHGXFHG� WR� WKH� LVVXH� RI� VXVWDLQDEOH� UHVRXUFH� PDQDJHPHQW�� 7KHVH�

VWXGLHV��KHQFH�� VKRZ� WKDW� WKH�XQGHUVWDQGLQJ�RI� WKH�FRQFHSW�RI� VXVWDLQDEOH�GHVLJQ�LQ� LWV�

KROLVWLF�IRUP�FRXOG�EH�D�PDMRU�FKDOOHQJH�WRZDUG�DFKLHYLQJ�VXVWDLQDEOH�GHVLJQLQJ�WKH�,UDTL�

FRQWH[W��

��������6RFLHWDO�&KDOOHQJHV� 6RFLHWDO�FKDOOHQJHV�DUH�DVVRFLDWHG�ZLWK���YDULDEOHV��7DEOH�

������ 6XFK� LVVXHV�PD\� EH� H[DFHUEDWHG� E\� ODFN� RI� DZDUHQHVV� E\� FOLHQWV?SXEOLFV�� ODFN� RI�

LQFHQWLYHV� IURP� WKH�JRYHUQPHQW�� DQG� WKH� WUDGLWLRQDO� FRQVWUXFWLRQ� UHVLVWDQFH� WR� FKDQJH��

0RVW�RI�WKHVH�DUH�GXH�WR�WKH� ODFN�RI�VWUDWHJLHV�DQG�SODQQLQJ�LQ�DOO�VRFLDO�DQG�HFRQRPLF�

VHFWRUV�LQ�IXWXUH�JUHHQ�EXLOGLQJ�SODQV��

3XEOLF�DZDUHQHVV�RI�HQYLURQPHQWDO�SUREOHPV�LV�D�FUXFLDO�DVSHFW�RI�WKH�LPSOHPHQWDWLRQ�RI�

VXVWDLQDEOH�EXLOGLQJ��)URP�WKHLU�PDUNHW�VXUYH\��,VPDHO�DQG�+XVVDLQ��������FRQFOXGHG�WKDW�
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ZKLOH�PRVW�FOLHQWV�LQ�,UDT�DUH�DZDUH�RI�HQYLURQPHQWDO�SROOXWLRQ�SUREOHPV��WKH\�VWLOO�YLHZ�

HQYLURQPHQWDO�SURWHFWLRQ�DV�EHLQJ�WKH�VROH�UHVSRQVLELOLW\�RI�WKH�ORFDO�JRYHUQPHQW� $V�D�

UHVXOW�RI�WKLV�OLPLWHG�SHUFHSWLRQ�RI�UHVSRQVLELOLW\�LQ�DGGLWLRQ�WR�WKH�OLPLWHG�DZDUHQHVV�RI�

WKH�FRVWV�DQG�EHQHILWV�RI�VXVWDLQDEOH�GHVLJQ��GLIIHUHQW�SOD\HUV�LQ�WKH�FRQVWUXFWLRQ�LQGXVWU\�

DUH�UHVLVWLQJ�FKDQJLQJ�WUDGLWLRQDO�FRQVWUXFWLRQ�PHWKRGV�DQG�SURFHVVHV�WR�PRUH�VXVWDLQDEOH�

RQHV�� ,VPDHO� DQG� +XVVDLQ� �������� $LJEDYERD� HW� DO�� �������� DQG� %DEDOROD� HW� DO�� ��������

PHQWLRQHG�WKDW�WKH�JRYHUQPHQW
V� ODFN�RI�DGHTXDWH� LQFHQWLYH�VFKHPHV�LV�DQRWKHU�FUXFLDO�

EDUULHU� IRU� WKH� FRXQWU\
V� DGRSWLRQ� RI� VXVWDLQDEOH� SUDFWLFHV� �,VPDHO� DQG�+XVVDLQ�� ������

$LJEDYERD�HW�DO���������DQG�%DEDOROD�HW�DO����������,VPDHO�DQG�+XVVDLQ��������VWDWHG�WKDW�

SXEOLF�SURMHFWV�DFFRXQW�IRU�WKH�ODUJHVW�VKDUH�RI�WKH�FRQVWUXFWLRQ�PDUNHW�LQ�,UDT��WKHUHIRUH��

VXVWDLQDEOH�DSSOLFDWLRQ�LQLWLDWLYHV�VKRXOG�VWDUW�IURP�WKH�JRYHUQPHQW��,VPDHO�DQG�+XVVDLQ��

������� 6LQFH� VXVWDLQDEOH� SUDFWLFHV� DQG� WHFKQRORJLHV� PHDQZKLOH� DUH� QRW� FRPSHWLWLYH�

ILQDQFLDOO\�DQG�HFRQRPLFDOO\��JRYHUQPHQWDO�VXSSRUW�IURP�SROLFLHV�WR�LQFHQWLYHV�LV�QHHGHG��

��������(FRQRPLF�FKDOOHQJHV��(FRQRPLF�FKDOOHQJHV�DUH�UHODWHG�ZLWK���YDULDEOHV��7DEOH�

������6XFK�LVVXHV�PD\�EH�H[DFHUEDWHG�E\�WKH�HLWKHU�UHDO�RU�SHUFHLYHG�DGGLWLRQDO�FRVWV�LQ�WKH�

FRQWH[W� RI� EXGJHW� FRQVWUDLQWV�� 7KH\� FRXOG� EH� FDXVHG� PDLQO\� E\� WKH� ODFN� RI� ILQDQFLDO�

DOORFDWLRQV�IRU�WKH�FRQVWUXFWLRQ�RI�JUHHQ�EXLOGLQJV��ZKHWKHU�SXEOLF�RU�SULYDWH��

7KHUH�LV�QR�GRXEW�WKDW�HDFK�GHVLJQ�SURMHFW
V�HFRQRPLF�UHYHQXH�LV�DQ�LPSRUWDQW�JRDO�IRU�

GHYHORSHUV� DQG� LQYHVWRUV�� DQG� LW� LV� WKH� HVVHQWLDO� FRQVLGHUDWLRQV� IRU� GHFLVLRQ�PDNHUV� WR�

DFKLHYH�VXVWDLQDEOH�GHVLJQV��,VPDHO�DQG�+XVVDLQ��������%DURQ�DQG�'RQDWK��������$O�<DPL�

DQG�3ULFH��������/RZH�DQG�=KRX��������

,VPDHO�DQG�+XVVDLQ��������LGHQWLILHG�LQ�WKHLU�PDUNHW�VXUYH\�WKDW�WKHUH�LV�D�EHOLHI�DPRQJ�

EXLOGLQJ�SURIHVVLRQDOV�LQ�,UDT��WKDW�VXVWDLQDEOH�EXLOGLQJ�GHVLJQ�ZRXOG�LQFUHDVH�WKH�FRVW�RI�

FRQVWUXFWLRQ� SURMHFWV�ZLWKRXW� TXDQWLI\LQJ� EHQHILWV�� 7KLV� SHUFHSWLRQ� SRVHV� D� VLJQLILFDQW�

FKDOOHQJH��WKDW�LV�SDUWLFXODUO\�HYLGHQW�LQ�GHYHORSLQJ�FRXQWULHV��DV�ZHOO�DV�,UDT��EHFDXVH�RI�

WKH� HQHUJ\�HIILFLHQW� DSSURDFKHV�� VXFK� DV� KLJK�SHUIRUPDQFH� LQVXODWLRQ� SURWHFWLRQ� DQG�

HQHUJ\�VDYLQJ�HTXLSPHQW�WKDW�KDYH�WR�EH�LPSRUWHG��FRXOG�EH�UDLVLQJ�WKH�RYHUDOO�FRVW�RI�WKH�

SURMHFW��6KHQ�HW�DO����������,VPDHO�DQG�+XVVDLQ��������LGHQWLILHG�RWKHU�FKDOOHQJHV�WKDW�ZLOO�

DIIHFW� WKH� FRVW�HIIHFWLYHQHVV� RI� DQ\�EXLOGLQJ� SURMHFWV� LQ� ,UDT�� VXFK� DV� WKH� ODFN� RI� JUHHQ�

SURGXFW�GHPDQG�DQG�ODFN�RI�JRYHUQPHQW�LQFHQWLYHV��,VPDHO�DQG�+XVVDLQ���������0LUDQGD�

DQG�0DUXODQGD��������LQ�D�VWXG\�RI�VXVWDLQDEOH�GHVLJQ�LQ�GHYHORSLQJ�FRXQWULHV��SRVLWHG�
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WKDW�D�PDMRU�FKDOOHQJH�LV�D�IDFW�WKDW�LW�LV�EHLQJ�SHUFHLYHG�DV�D�FRQFHSW�WKDW�ZRXOG�DGG�FRVW�

WR�WKH�SURMHFW��7KLV�LGHD�LV�FRQFHLYHG�ZLWKRXW�D�FULWLFDO�HYDOXDWLRQ�RI�WKH�ZKROH�OLIH�EHQHILWV�

RI�VXVWDLQDEOH�GHVLJQ��$�VLPLODU�REVHUYDWLRQ�ZDV�PDGH�LQ�WKH�VWXG\�RI�$LJEDYERD�HW�DO��

�������ZKLFK�DVVHVVHG�WKH�VXVWDLQDEOH�GHVLJQ�SUDFWLFHV�LQ�6RXWK�$IULFD��,W�ZDV�GLVFRYHUHG�

WKDW�WKH�IRUHPRVW�FKDOOHQJHV�DUH�WKH�DVVXPSWLRQ�RI�DGGLWLRQDO�FRVW� WR�EXLOGLQJ�SURMHFWV��

DQG�OLPLWHG�XQGHUVWDQGLQJ�RI�WKH�EHQHILWV�RI�VXVWDLQDEOH�GHVLJQ��/RZH�DQG�=KRX��������

SRLQWHG� RXW� WKDW� WKLV� DVVXPSWLRQ� WKDW� VXVWDLQDEOH� GHVLJQ� FRVW� PRUH�� ZLWKRXW� SURSHU�

HYDOXDWLRQ��SRVHV�D�ELJ�FKDOOHQJH�LQ�WKH�DGRSWLRQ�RI�VXVWDLQDEOH�GHVLJQ�SUDFWLFHV�LQ�PRVW�

GHYHORSLQJ� FRXQWULHV� DURXQG� WKH�ZRUOG�� 'MRNRWR� HW� DO�� ������� DVVHVVHG� WKH� EDUULHUV� WR�

VXVWDLQDEOH� GHVLJQ� LQ� *KDQD� IURP� WKH� SHUVSHFWLYH� RI� SURIHVVLRQDOV� ZLWKLQ� WKH� EXLOW�

HQYLURQPHQW�DQG�GLVFRYHUHG� WKDW� ODFN�RI�GHPDQG�ZDV�D�PDMRU�EDUULHU��$QRWKHU�DVSHFW�

UHODWLQJ�WR�HFRQRPLFV��EHVLGHV�WKH�FRVW��LV�WKH�FRQVWUXFWLRQ�WLPHV�WKDW�DUH�FRQVLGHUHG�WR�EH�

D�FUXFLDO�SHUIRUPDQFH�FULWHULRQ�IRU�FRQVWUXFWLRQ�GHVLJQV��$LJEDYERD�HW�DO���������$O�<DPL�

DQG�3ULFH��������/RZH�DQG�=KRX��������0LUDQGD�DQG�0DUXODQGD���������%XLOGLQJ�GHOD\V�

RIWHQ�LQFUHDVH�SURMHFW�FRVWV�DQG�LPSDFW�WKH�UHSXWDWLRQ�RI�DOO�VWDNHKROGHUV��$LJEDYERD�HW�

DO��� ������� 6LQFH� VXVWDLQDEOH� GHVLJQ� UHTXLUHV� WKH� LQWHJUDWLRQ� RI� JUHHQ� VWUDWHJLHV� DQG�

WHFKQRORJLHV�ZLWK�WKH�RWKHU�EXLOGLQJ�FRPSRQHQWV��,VPDHO�DQG�+XVVDLQ���������WKHUH�ZLOO��

WKHUHIRUH�� EH� GUDPDWLF� GHOD\V� LI� WKLV� LV� QRW� FRQVLGHUHG� WKURXJKRXW� DOO� SURMHFW� VWDJHV�

�+ZDQJ�DQG�1J����������

7KH� PDLQ� FKDOOHQJHV� RI� VXVWDLQDEOH� GHVLJQ� FRQVWUXFWLRQ� LQ� WKH�0LGGOH� (DVW� DQG� ,UDT��

WKURXJK�WKH�DERYH�WKHRUHWLFDO�YLHZSRLQWV��7DEOH������VKRZ�WKH�H[LVWHQFH�RI�IRXU�HVVHQWLDO�

SUREOHPV� WKDW� DUH� FDSDFLW\� �� SURIHVVLRQDO� FKDOOHQJHV�� WHFKQRORJLFDO� FKDOOHQJHV�� VRFLDO�

FKDOOHQJHV��DV�ZHOO�DV�HFRQRPLF�FKDOOHQJHV��ZKLFK�QHHG�WR�SXW�DSSURSULDWH�VROXWLRQV�IRU�

WKHP��

������%HQHILWV�RI�DSSO\LQJ�HQHUJ\�HIILFLHQF\�GHVLJQ�JXLGHOLQHV�LQ�GRPHVWLF�

EXLOGLQJV�

%XLOGLQJV�XWLOLVH�PRUH� WKDQ�����RI� WKH�RYHUDOO� HQHUJ\�XVDJH��JOREDOO\� �,($�������� ,($��

����D�� ,($������E���*LYHQ�WKH�DYDLODELOLW\�RI�VHYHUDO�SRVVLEOH�VROXWLRQV�IRU�VLJQLILFDQWO\�

UHGXFLQJ�WKH�HQHUJ\�UHTXLUHPHQWV�RI�EXLOGLQJV��SRWHQWLDO�HQHUJ\�HIILFLHQF\�VDYLQJV�LQ�WKH�

EXLOGLQJ�VHFWRU�ZRXOG�RIIHU�QXPHURXV�EHQHILWV��6LQFH�WKH�VFDOH�RI�HQHUJ\�XVH�LQ�EXLOGLQJV�
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LV� KLJK�� LW� ZLOO� FRQWULEXWH� SRVLWLYHO\� WR� ERWK� QDWLRQDO� DQG� JOREDO� FOLPDWH� SUHVHUYDWLRQ��

SXEOLF�KHDOWK��DQG�WKH�FRQVHUYDWLRQ�RI�WKH�HFRQRPLF�JURZWK�HQYLURQPHQW��0LQLPL]LQJ�WKH�

FRQVXPSWLRQ� RI� EXLOGLQJ� HQHUJ\� LQ� WKH�0LGGOH� (DVW� FRXQWULHV� FRXOG� EH� LQFUHDVHG� WKH�

DPRXQW�RI�RLO�H[SRUWHG��ZKLFK�FRXOG�SRVLWLYHO\�UHIOHFW�LQ�WKH�HFRQRP\�RI�WKH�FRXQWULHV��

0RGHUDWLQJ� WKH�HQHUJ\�HQG�XVDJH�RI�EXLOGLQJV�ZRXOG�DOVR�EH� UHGXFHG�JUHHQKRXVH�JDV�

HPLVVLRQV�DQG�SROOXWLRQ�SURGXFHG�IURP�IRVVLO�IXHO�FRPEXVWLRQ���

,W�LV�ZRUWK�PHQWLRQLQJ�WKDW�WKH�FRQVXPSWLRQ�RI�HQHUJ\�LQ�D�FRXQWU\�GHSHQGV�RQ�LWV�SROLFLHV��

FXOWXUH��DQG�ORFDO�FOLPDWLF�FRQGLWLRQV��$V�D�UHVXOW��LW�PD\�QRW�EH�DSSURSULDWH�RU�VXLWDEOH�WR�

GHVLJQ�EXLOGLQJV�LQ�WKH�VDPH�PDQQHU�IRU�GLIIHUHQW�ORFDWLRQV��7KLV�LV�EHFDXVH�HYHU\�ORFDWLRQ�

DQG�SODFH�PD\�KDYH�D�GLIIHUHQW�NLQG�RI�FOLPDWLF�FRQGLWLRQ��,Q�DGGLWLRQ��IDFWRUV�ZKLFK�PD\�

YDU\�EHWZHHQ�SODFHV�LQFOXGH�WKH�FXOWXUH��SROLFLHV��HFRQRPLHV�DQG�WKH�DYDLODELOLW\�RI�UDZ�

PDWHULDOV��

�1RZ��VHYHUDO�GHYHORSLQJ�FRXQWULHV�DV�ZHOO�DV�WKRVH�ZKLFK�DUH�GHYHORSHG�DUH�DWWHPSWLQJ�

WR� WDNH� LQWR� FRQVLGHUDWLRQ� WKH� LVVXH� RI� HQHUJ\� FRQVHUYDWLRQ�� HVSHFLDOO\� LQ� EXLOGLQJV�� ,Q�

DGGLWLRQ�� RIILFLDO� SROLFLHV�� DV�ZHOO� DV� VWDQGDUGV�� KDYH� EHHQ� GHILQHG�E\� VRPH� FRXQWULHV��

PDWLF�FRQGLWLRQV��

�%RWK� DUFKLWHFWV�DQG�HQJLQHHUV�XVH� WHUPV� VXFK�DV�JUHHQ�EXLOGLQJV�� HFR�KRXVHV� DQG� ORZ�

FDUERQ�HQHUJ\�EXLOGLQJV�IRU�SURSRVLQJ�VROXWLRQV�WR�WKH�FXUUHQW�LVVXHV�RI�JOREDO�ZDUPLQJ�

DQG�FOLPDWLF�FRQGLWLRQV��7KHVH�NLQGV�RI�VWUXFWXUHV�DUH�D�UHIOHFWLRQ�RI�WKH�FKRLFHV�RQ�GHVLJQV�

FKRVHQ�IRU�UHGXFLQJ�WKH�HIIHFWV�RI�FRQVWUXFWLRQV�RQ�WKH�RYHUDOO�HFRORJLFDO�EDODQFH��7KHVH�

VWUXFWXUHV�FDQ�DOVR�FRQWULEXWH�WR�D�UHGXFWLRQ�LQ�WKH�RSHUDWLRQDO�FRQVWUXFWLRQ�FRVWV�E\�DERXW�

����� $SSO\LQJ� LQWHJUDWHG� GHVLJQV� FRQFHUQLQJ� ORZ� FDUERQ� HQHUJ\� XVDJH� FDQ� UHVXOW� LQ�

LPSURYHG�HQHUJ\�SHUIRUPDQFHV�DV�FRPSDUHG�WR�WKH�WUDGLWLRQDO�ZD\V��(8���������(QHUJ\�

HIILFLHQW� EXLOGLQJV� SURYLGH� D� PRUH� VWDEOH� LQGRRU� FOLPDWH�� FRPSDUHG� WR� YHUQDFXODU�

EXLOGLQJV�� *LYHQ� WKDW� KRXVHKROGV� XVH� OHVV� HQHUJ\� IRU� EXLOGLQJ�UHODWHG� XVDJHV�� LW� LV�

H[SHFWHG�WKDW�GRXEOLQJ�WKH�SRWHQWLDO�ZRXOG�LPSURYH�WKH�HQYLURQPHQW�DV�ZHOO�DV�SXEOLF�

KHDOWK��)LJXUH���������



���

)LJXUH�������7KH�UHODWLRQ�EHWZHHQ�HQHUJ\�FRQVXPSWLRQ��VDYLQJV��DQG�&2��HPLVVLRQV�

�5HVHDUFKHU�

(QYLURQPHQWDO�EHQHILWV��0RVW�QRQ�UHQHZDEOH�QDWXUDO�UHVRXUFHV��OLNH�RLO��FRDO��DQG�QDWXUDO�

JDV��DUH�H[SHFWHG�WR�EH�FRQVXPHG�ZLWKLQ�D�SHULRG�RI����WR�����\HDUV�XQOHVV�PDQDJHG�LQ�D�

VXVWDLQDEOH�ZD\��7LQJ��0RKDPPHG�DQG�:DL��������

,Q� DQ\� FRXQWU\�� WKH� DYDLODELOLW\� RI� QDWXUDO� UHVRXUFHV� ZRXOG� EH� UHIOHFWHG� LQ� HFRQRPLF�

JURZWK� DQG� D� EHWWHU� OLIHVW\OH� �3DQD\RWRX�� ������� )RU� H[DPSOH�� RLO� KDV� IDFLOLWDWHG� ,UDTL
V�

WUDQVLWLRQ�IURP�UXUDO�VFDWWHUHG�DUHDV�WR�D�PRGHUQ�XUEDQLVHG�QDWLRQ��1RQHWKHOHVV��EDVHG�RQ�

WKH�FXUUHQW�RLO�SURGXFWLRQ�DQG�WKH�UHVHUYHV�DYDLODEOH�LQ�,UDT��WKH�SURGXFWLRQ�ZLOO�ODVW�IRU�

RQO\����\HDUV��



���

&RQVHUYLQJ�DQG�PDQDJLQJ�QDWXUDO�UHVRXUFHV�IRU�WKH�EHQHILW�RI�IXWXUH�JHQHUDWLRQV�LV�WKH�

HVVHQWLDO� FRQFHSW� FRPPRQ� DPRQJ� DOO� RI� WKH� VXVWDLQDEOH� GHILQLWLRQV� DYDLODEOH��

&RQVHTXHQWO\��QDWXUDO�UHVRXUFH�FRQVHUYDWLRQ�FRXOG�DFKLHYH�WKURXJK�ERWK�WKH�DSSOLFDWLRQ�

DQG�DGDSWDWLRQ�RI�WKH�VXVWDLQDEOH�EXLOGLQJ�LQGXVWU\��

'HYHORSLQJ� FRXQWULHV� KDYH� WKH� EHQHILW� RI� LPSOHPHQWLQJ� VXVWDLQDELOLW\� SULQFLSOHV� DQG�

WHFKQRORJLHV�ZKHQ�SURMHFWV� DUH� XQGHU� GHYHORSPHQW� �8QLWHG�1DWLRQV�� ������� ,UDT� DV� DQ�

H[DPSOH�RI�D�GHYHORSLQJ�FRXQWU\� WKDW�ZRXOG�EHQHILW� IURP� WKH�QDWXUDO� UHVRXUFHV�RI� WKH�

FRXQWU\� LQ� WKH� IXWXUH� LI� LW� HQGHDYRXUV� DW� WKLV� VWDJH� WR� DSSO\� VXVWDLQDELOLW\� WR� WKH�EXLOW�

HQYLURQPHQW�� 7KH� DGYDQWDJHV� HDUQHG� ZRXOG� LQFOXGH� UHYHUVDO� RI� WKH� GHWHULRUDWLQJ� DLU�

TXDOLW\� LQ�XUEDQ�DUHDV�� ORZHU� HQHUJ\�GHPDQG�� DQG�XVH� GHVSLWH� WKH� JURZWK�RI� UHJLRQDO�

SRSXODWLRQ�DV�ZHOO�DV�SRVLWLYH�LPSDFW�RQ�HFRQRPLF�GHYHORSPHQW��FRQFHUQV�UHJDUGLQJ�VDIH�

GULQNLQJ� ZDWHU� VXSSO\� GXH� WR� IUHVKZDWHU� VFDUFLW\�� ZDVWH� PDQDJHPHQW�� LQGXVWULDO�

SROOXWLRQ��FRDVWDO�SROOXWLRQ��DORQJ�ZLWK�VXEVHTXHQW�VWUHVV�RQ�PDULQH�HFRV\VWHPV��

(QHUJ\�FRQVHUYDWLRQ�LPSDFWV�RQ�EXLOGLQJ�GHVLJQ� $�EXLOGLQJ
V�DUFKLWHFWXUDO�GHVLJQ�LV�WKH�

FRQFHSW�XQGHU�ZKLFK�LW�ZRXOG�RSHUDWH�DQG�IXQFWLRQ��DQG�VR�WKH�EHWWHU�WKH�GHVLJQ�IRU�WKH�

EXLOGLQJ
V� IXQFWLRQDOLW\�� WKH� EHWWHU� WKH� RXWFRPH�� &RQVLGHULQJ� WKH� EXLOGLQJ
V� HQHUJ\�

FRQVXPSWLRQ�LQ�WKH�GHVLJQ�WKURXJKRXW�WKH�HDUO\�VWDJHV��DORQJ�ZLWK�WKHLU�PXOWLGLVFLSOLQDU\�

DVSHFWV��FRQVWLWXWHV�WKH�DUFKLWHFW
V�ZRUN�SURFHVV��7KH�SURFHVV�RI�DUFKLWHFWXUDO�GHVLJQ��DQG�

PRUH�HVVHQWLDOO\�WKH�HDUO\�GHVLJQ�VWDJHV��HPEUDFHV�VLJQLILFDQW�RSSRUWXQLWLHV�WR�DFKLHYH�ORZ�

HQHUJ\�EXLOGLQJV��7KH�HVVHQWLDO�SULQFLSOHV��LQIOXHQFLQJ�WKH�SHUIRUPDQFH�RI�WKH�EXLOGLQJ��

DUH�DGGUHVVHG�GXULQJ�WKH�HDUO\�GHVLJQ�VWDJHV��

7DVNV��VXFK�DV�ILQGLQJ�IRUP��VKRXOG�DOVR�LQFOXGH�DVSHFWV�RI�HQYLURQPHQWDO�SHUIRUPDQFH�

DQG�HQHUJ\�XVDJH��IRU�H[DPSOH��OD\RXWV��DHVWKHWLF��DQG�QDWXUDO�YHQWLODWLRQ��$FFRUGLQJO\��

WR�DFKLHYH�PRUH�HQHUJ\�HIILFLHQW�GHVLJQ��WKH�VSDFHV�VL]HV��OD\RXWV��RULHQWDWLRQ�DV�ZHOO�DV�

RSHQLQJ� VL]HV� VKRXOG�EH� WDNHQ� LQWR�DFFRXQW��0RUHRYHU��ZLWK� UHJDUG� WR� WKH� ORZ�HQHUJ\�

GHVLJQ��FRQVWUXFWLRQ�PDWHULDOV�VKRXOG�EH�FRQVLGHUHG�LQ�WKH�GHVLJQ�WR�HQKDQFH�WKH�EXLOGLQJ�

SHUIRUPDQFH��$GRSWLRQ�RI�SURSHUO\�DYDLODEOH�VXVWDLQDEOH�PDWHULDOV�VKRXOG�EH�LQFOXGHG�LQ�

WKH�EXLOGLQJ
V�WRWDO�HQHUJ\�EXGJHW���

(QHUJ\�FRQVHUYDWLRQ�LPSDFWV�RQ�EXLOGLQJ�PDWHULDOV� $� EXLOGLQJ� FRQVLVWV� RI� D� EXLOGLQJ�

HQYHORSH� LQFOXGHV� H[WHUQDO� ZDOOV�� SDUWLWLRQ� ZDOOV�� DQG� D� URRI� WKDW� VHSDUDWHV� WKH� LQQHU�



���

VSDFHV��7KH�EXLOGLQJ�HQYHORSHV�SURYLGH�DQ�HVVHQWLDO�EDUULHU�WR�RXWVLGH�FOLPDWH�H[WUHPHV��

,W�RIIHUV�ILOWHULQJ��ZKLFK�VXIILFLHQWO\�PRGLILHV�WKH�FOLPDWH�WR�PDNH�LQWHUQDO�FRQGLWLRQV�PRUH�

DFFHSWDEOH�� 7KDW� DFWV� EHLQJ� D� SDVVLYH� PRGLILHU� WR� H[WHUQDO� FOLPDWH�� GHSHQGLQJ� RQ� WKH�

SURSHUWLHV� RI� HDFK�PDWHULDO� DQG� KRZ� WKHLU� DUUDQJHPHQW� DIIHFWV� WKH� LQWHULRU� FRQGLWLRQV�

�'RGR� HW� DO��� ������ +DP]D� DQG� *UHHQZRRG�� ������ &ROOLHU�� ������� %XLOGLQJ� PDWHULDOV��

WKHUHIRUH��QHHG�WR�EH�FDUHIXOO\�VHOHFWHG�WR�SURYLGH�FRPIRUWDEOH�FRQGLWLRQV�LQ�WKH�LQWHULRU�

RI�WKH�EXLOGLQJ�DQG�DVVLVW�LQ�UHGXFLQJ�WKH�EXLOGLQJ
V�HQHUJ\�FRQVXPSWLRQ��,Q�D�KRW�FOLPDWH��

HVSHFLDOO\�%DJKGDG�DV�D�FDVH�VWXG\��WKHUHIRUH��WKH�PRVW�HIILFLHQW�SDVVLYH�VWUDWHJLHV�IRU�WKH�

ZKROH� \HDU� LQ� %DJKGDG� DUH� VRODU� VKDGLQJ� RI�ZLQGRZV�� QDWXUDO� YHQWLODWLRQ�� DQG� GLUHFW�

HYDSRUDWLYH�FRROLQJ�

)HDVLELOLW\�RI�ORZ�HQHUJ\�GRPHVWLF�EXLOGLQJV�LQ�WKH�0LGGOH�(DVW� 7KH�DSSOLFDWLRQ�RI�ORZ�

HQHUJ\�GHVLJQ�PHDVXUHV�LQ�GZHOOLQJV�ZLOO�UHGXFH�WKH�WRWDO�FRVW�RI�WKH�EXLOGLQJ
V�OLIHF\FOH��

/RZ�HQHUJ\�EXLOGLQJV�FRXOG�DFKLHYH�DQ�RSHUDWLRQDO�HQHUJ\�UHGXFWLRQ�RI�XS�WR����SHUFHQW��

ZKLFK�ZRXOG�FRQWULEXWH�SRVLWLYHO\�WR�WKH�VDYLQJV�RI�WKH�EXLOGLQJ
V�WRWDO�FRVW��<DQJ�HW�DO���

�������)XUWKHUPRUH��HQHUJ\�HIILFLHQW�KRXVLQJ�GHVLJQ�SURYLGHV�HQYLURQPHQWDO�DGYDQWDJHV�

WKDW� FDQ� DGG� DGGLWLRQDO� YDOXH� WR� LWV� RYHUDOO� FRVWV�� 7KH� FUXFLDO� LVVXH�� KRZHYHU�� LV� WKH�

DIIRUGDEOH� KRXVLQJ� WKDW�ZRXOG� EH� DEOH� WR� DFKLHYH� VXFK� EHQHILWV� EDVHG� RQ� WKH� H[LVWLQJ�

HQHUJ\�DQG�FRQVWUXFWLRQ�PDUNHW��$FFRUGLQJ�WR�6PLWK���������DIIRUGDEOH�KRXVLQJ�XQLWV�DUH�

UHVLGHQFHV�EXLOW�H[FOXVLYHO\�IRU�WKRVH�ZKRVH�LQFRPH�OLPLWV�WKHP�WKH�DELOLW\�WR�SXUFKDVH�RU�

UHQW�RXW�RQ�WKH�RSHQ�PDUNHW��%LUUHOO�HW�DO�����������$QRWKHU�FULWLFDO�LVVXH�LV�WR�ZKDW�H[WHQW�

VXVWDLQDELOLW\� IHDWXUHV� FRXOG� DSSO\� WR� WKH� FRQVWUXFWLRQ� PDUNHW� EDVHG� RQ� LWV� H[LVWLQJ�

WHFKQLFDO�DELOLW\��
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���� 9HUQDFXODU� DUFKLWHFWXUH�� ,QIRUPLQJ� FRQWHPSRUDU\� VXVWDLQDEOH� GHVLJQ� IRU�

%DJKGDG�

7KLV�VHFWLRQ�SUHVHQWV�WKH�KLVWRULFDO��QDWXUDO�DQG�FXOWXUDO�EDFNJURXQG�RI�%DJKGDG�DQG�KRZ�

DUFKLWHFWXUH�GHVLJQ�KDV�UHVSRQGHG�WR�WZHQWLHWK�ILUVW�FHQWXU\�FRQGLWLRQV�DQG�VRFLDO YDOXHV��

SURYLGLQJ� WKH� FRQWH[W� IRU� WKLV� UHVHDUFK�� ,W� GLVFXVVHV� %DJKGDG·V� FKDQJLQJ� EXLOW�

HQYLURQPHQWV�IRFXVLQJ�RQ�WKH�%DJKGDGL�YHUQDFXODU�KRXVH��,W�LOOXVWUDWHV�KRZ�YHUQDFXODU�

FRXUW\DUG�KRXVHV ZHUH�XVHG�LQ�WKH�SDVW�DQG�KRZ�WKH\�KDYH�FKDQJHG�DQG�GHYHORSHG�RYHU�

WLPH��LW�DOVR�VKRZV�WKH�W\SHV�RI�EXLOGLQJV�ZLWK�ZKLFK�WKH\�KDYH�EHHQ�UHSODFHG��,W�ZLOO�DOVR�

GLVFXVV�KRZ�YHUQDFXODU�DQG�FRQWHPSRUDU\�KRXVHV�KDYH�EHHQ�EXLOW� WDNLQJ�WKH�UHVLGHQWV�

QHHGV�LQWR�DFFRXQW��5HVLGHQW�QHHGV�ZLOO�EH�GLVFXVVHG�LQ�WHUPV�RI�HQYLURQPHQWDO��HFRQRPLF��

VRFLDO�DQG�FXOWXUDO�IDFWRUV��,W�ZLOO�DOVR�DLP�WR�IRFXV�RQ�WKH�UHTXLUHPHQWV�DQG�DUFKLWHFWXUDO�

IDFWRUV�RI�WKH�KRXVHV��DV�UHOHYDQW�WR�WKH�VFRSH�RI�WKLV�VWXG\�

,W�VKRXOG�EH�QRWHG�WKDW�PXFK�RI�WKH�DYDLODEOH�OLWHUDWXUH�LV�TXLWH�ROG��$V�VXFK��WKH\�PD\

SUHVHQW�RXWGDWHG�XQGHUVWDQGLQJ�RI�SHUIRUPDQFH�� HVSHFLDOO\� FRQVLGHULQJ� WKH�FKDQJHV� LQ�

WKH�FOLPDWH�DQG�LQ�SDUWLFXODU�WKH�VRFLDO�FXOWXUH�RI�WKH�FRXQWU\��,UDT��

ʹǤͶǤͳǤ��������ǣ�����������������������

7KH�URXQG�FLW\�RI�%DJKGDG�ZDV�GHYHORSHG�DQG�H[SDQGHG�WKURXJK�KLVWRU\�DQG�WKH�FLUFXODU�

VKDSH�JUDGXDOO\�WUDQVIRUPHG�E\�PDQ\�IRUFHV�VXFK�DV�SRSXODWLRQ�JURZWK��WKH�GHFOLQH�RI�

$EEDVLG�(PSLUH��DQG�IUHTXHQW�GHPROLWLRQV�DQG�UHFRQVWUXFWLRQV��$JKD��������(OVKHVKWDZ\��

�������'HVSLWH�DOO�WKH�H[SDQVLRQV�DQG�JURZWK�RI�WKH�FLW\��)LJ��������WKH�FLW\�YHUQDFXODU�IRUP�

ZDV�VWLOO�WKH�GRPLQDQW�XQWLO�WKH�ODWH�����V��ZKHQ�WKH�LQWHUQDWLRQDO�VW\OH�EHJDQ�WR�HPHUJH�

�.KRGDHU�	�1DVVLU���������

'XULQJ�WKH�SHULRG�RI�����WR�����$'��WKH�FLW\�RI�%DJKGDG�ZDV�FRQVWUXFWHG��7KH�FLW\�KDG�

V\PPHWULFDO� VWUHHWV�� ZKLFK� ZHUH� HQFORVHG� E\� KRXVLQJ� DUHDV� DQG� ZDOOV� FLUFXODUO\� DQG�

FRQFHQWULFDOO\��$V�ZLWK�RWKHU�HDUO\�,VODPLF�FLWLHV��%DJKGDG�ZDV�GLYLGHG�LQWR�TXDUWHUV�E\�

WKH� FDOLSK�� DQG� D� FKLHI� ZDV� DVVLJQHG� WR� EH� LQ� FKDUJH� RI� HDFK� TXDUWHU� �:DUUHQ� DQG�

)HWKL��������7KH�IDEULF�ZDV�FRPSDFW�ZKLFK��LQ�VXFK�FLW\��FRPHV�DV�D�UHVSRQVH�WR�WKH�KDUVK�

HQYLURQPHQW��$O�.DLVVL���������ZKHUH�WKH�FLW\�DSSHDUV�DV�D�FRKHUHQW�PDVV�RI�VPDOO�SDUFHOV�

WKDW�VKDGH�HDFK�RWKHU�WR�UHGXFH�VRODU�UDGLDWLRQ�LPSDFW��$O�.DLVVL���������

7KH�FHQWHU�ZDV�SUHVHUYHG�IRU�WKH�UHOLJLRXV�DQG�VHFXODU�DXWKRULW\��ZLWK�WKH�0RVTXH�DQG�

FDOLSK·V� DQG� SULQFHV·� SDODFHV� LQ� WKH� FHQWHU�� ZKLOH� WKH� PDUNHW� SODFH� ZDV� LQ� WKH� FLW\·V�
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SHULSKHU\� �$O�.KDIDML� 	� $O�4DLVL�� ������� 7KH� ORFDWLRQ� RI� WKH� PRVTXH� LQ� ,VODPLF� FLWLHV�

SUHVHQWV�LWV�VLJQLILFDQFH��LW�HPSKDVL]HG�WKH�LPSRUWDQFH�RI�UHOLJLRQ�LQ�VRFLDO�OLIH��7KLV�LV�DOVR�

HPSKDVL]HG� LQ� WKH� VN\OLQH� RI� WKH� FLW\�� DV� WKH�0LQDUDW� RI� WKH�PRVTXH�ZDV� WKH� KLJKHVW�

HOHPHQW��$JKD��������

7KH� EXLOGLQJV� LQ� WKDW� IDEULF�ZHUH� FKDUDFWHUL]HG� E\� IRUPDO� XQLW\�� ([FHSW PRVTXHV�� WKH�

SDODFH��DQG�WKH�FLWDGHO��DOO�RWKHU�EXLOGLQJV�ZHUH�RI�WKH�VDPH�KHLJKW��$ORQJVLGH�WKV�FXOWXUDO�

GULYHU�IRU�WKLV�XUEDQ�IRUP��LW�DOVR�KHOSHG�UHVLGHQWV�WR�DYRLG�H[WUD�H[SRVXUH�WR�WKH�VXQ�DQG�

GXVW\�ZLQG� �$O�.DLVVL�� �������+XPDQ� VFDOH� LV� DOVR� D� VLJQLILFDQW� WUDLW� RI� WKH� WUDGLWLRQDO�

,VODPLF� FLW\�� DV� LW� LV� D� ZD\� WR� VWUHQJWKHQ� WKH� UHODWLRQVKLS� EHWZHHQ� SHRSOH� DQG� WKHLU�

HQYLURQPHQW� DQG� DYRLG� DQ\� VHQVH� RI� DOLHQDWLRQ� �$O�.DLVVL�� ������� 7KDW� WUDLW� ZDV� DOVR�

UHSUHVHQWHG�E\�WKH�KLHUDUFKLFDO�VWUHHW�QHWZRUN�ZKLFK�OLQNHG�WKH�FHQWHU�ZLWK�WKH�SHULSKHU\�

RI�WKH�FLW\��$O�D]]DZL���������

)LJXUH������ %DJKGDG�URXQG�ORFDWLRQ�

6RXUFH� (OVKHVKWDZ\������

7KH�QHWZRUN�UDQJHG�IURP�ZLGH�VWUHHWV�OLQNHG�WR�WKH�FHQWHU�WR�QDUURZ�DOOH\V�EHWZHHQ�WKH�

EXLOGLQJV�DQG�OHDGLQJ�WR�FXO�GH�VDF�SDWKV��'XH�WR�WKH�ZLQGLQJ�QDWXUH�RI�WKH�DOOH\ZD\V��DLU�



ϱϳ

PRYHPHQW�ZDV�UHGXFHG�UHVXOWLQJ�LQ�WKH�VHWWOHPHQW�RI�GXVW��7KH�KHLJKW�RI�EXLOGLQJV�UHODWHG�

WR�WKH�QDUURZ�DOOH\V·�ZLGWK��FUHDWHG�VKDGHG�DQG�QRQ�VKDGHG�DUHDV�ZLWKLQ�HDFK�DOOH\�DQG�

FRQVHTXHQWO\�FUHDWHG�DLU�PRYHPHQW�WKDW�PLWLJDWHG�WKH�ZHDWKHU�HVSHFLDOO\�LQ�VXPPHU��7KH�

UDWLR�RI�VWUHHW�ZLGWK�WR�EXLOGLQJ�KHLJKW�ZDV������DQG�VRPHWLPHV�����RU �����$O�.DLVVL���������

7KH�PLQLPXP�ZLGWK�ZDV�GHWHUPLQHG�E\� WKH� VSDFH� UHTXLUHG�E\� ´D�PDQ� ULGLQJ� D� IXOO\�

ORDGHG�FDPHOµ�DV�D�PRGXOH��$JKD��������0RUWDGD��������

:LWK�WKH�SHULVKLQJ�RI�WKH�´5RXQG�&LW\µ��%DJKGDG·V�PHGLHYDO�FRUH�H[WHQGHG�GRZQVWUHDP�

IXUWKHU�DFURVV�WKH�ULYHU��ZKLFK�ZDV�$O�.DUNK·V�RSSRVLWH�EDQN��7KLV�UHVXOWHG�LQ�WKH�ZDOOHG�

PHGLHYDO�FLW\�ZKHUH�WKH�$O�5XVDID�VXEXUE�JUHZ��,Q�DGGLWLRQ��DIWHU�UXOLQJ�WKH�6DPDUD�FLW\�

IRU� ���\HDUV�� WKH�&DOLSK� UHWXUQHG�KHUH��/DWHU�� LQ�$'������� WKH�0RQJROV� VDFNHG� WKH�$O�

5XVVDID� DUHD�� +RZHYHU�� WKLV� ZDV� ZDOOHG� DJDLQ� DIWHU� EHLQJ� UH�EXLOW�� +HQFH�� WRGD\� WKH�

PRGHUQ�%DJKGDG�FLW\·V�FRUH�ZDV�VXUYLYHG�WKURXJK�WKH�2WWRPDQ�SHULRG��:DUUHQ�	DPS��

)HWKL� ������ $O�.DLVL�� ������� $O�.KD]LP\D� QHLJKERUKRRG� LV� RQH� RI� WKH� H[DPSOHV� RI�

QHLJKERUKRRGV�RI WKLV�ROG�FLW\�

ʹǤͶǤʹǤ��������ǯ�����������������

7KH�YDULRXV�UHJLRQV�LQ�,UDT�LQFOXGH�GHVHUW�SODWHDX��PRXQWDLQV�LQ�WKH�QRUWKHDVW��KLJKODQGV��

DQG�DQ�DOOXYLDO�SODLQ��LW��WKHUHIRUH��KDV�GLIIHUHQW�HQYLURQPHQWDO�FRQGLWLRQV��7KH�FRXQWU\·V�

FOLPDWH�LV�LQFUHDVLQJO\�YDULDEOH�DQG�WKLV�KDV�D�FOHDU�UHODWLRQ�WR�KRXVH�GHVLJQ�DQG�OLIHVW\OH��

DV� LW� LV� WKH�PDLQ� FKDOOHQJH� WR� DGDSWLQJ� WR�� DQG� FRQWUROOLQJ�� WKH� FKDQJLQJ�ZHDWKHU�� 7KH�

FOLPDWH�LQ�,UDT�LV�GHVFULEHG�DV�PDMRULW\�GHVHUW���7KHUH�DUH�WZR�PDLQ�ZHDWKHU�SHULRGV�WKDW�

WDNH�SODFH�\HDUO\��'HFHPEHU�WR�)HEUXDU\�LV�WKH�FROG�DQG�UDLQ\�VHDVRQ�DQG�$SULO�HQG�WR�

2FWREHU�HQG�LV�WKH�KRW�DQG�GU\�VHDVRQ�

%DJKGDG·V�FOLPDWH�LV�GHVFULEHG�DV�DQ�DULG�GHVHUW�HQYLURQPHQW��WKDW�KDV�H[WUHPHO\�KHDWHG�

GU\�DQG�VKLQLQJ�VXQ�VSHOOV��.RSSHQ�FOLPDWH�FODVVLILFDWLRQ��1'���7KH�VXPPHU�PRQWKV�DUH�

VFRUFKLQJ�DQG�WKHUH�LV�ORZ�UHODWLYH�KXPLGLW\�ZLWK�QR�UDLQ��7KH�DLU�WHPSHUDWXUH�GXULQJ�WKH�

VXPPHU��EHWZHHQ�-XQH�DQG�$XJXVW��UHDFKHV�WR�D�PD[LPXP�EHWZHHQ����& WR����& LQ�WKH�

VKDGH�DQG�HYHQ�DW�QLJKW��WHPSHUDWXUHV�LQ�WKH�VXPPHU�DUH�UDUHO\�EHORZ����&�

�� ,Q�ZLQWHU�� WKH�PLQLPXP�GDLO\� WHPSHUDWXUHV�FDQ� IDOO� EHORZ��� �&�ZKLOH� WKH�PD[LPXP�

WHPSHUDWXUHV� W\SLFDOO\� UHPDLQ� EHORZ� ��� �&�� )URP� 1RYHPEHU� WR� 0DUFK�� WKH� UDLQIDOO�

DYHUDJHV�WR�XS�WR���LQFK�SHU�PRQWK��YHU\�OLWWOH�UDLQIDOO��:HDWKHU�6WDWLRQ��%DJKGDG�DLUSRUW�

������� 7KLV� LV� LOOXVWUDWHG� LQ� WKH� GDWD� IURP� 7DEOH� ������ DQG� )LJ�� �������� � %DJKGDG� VWLOO�



ϱϴ

H[SHULHQFHV� OLPLWHG� UDLQIDOO�ZKLFK� GRHV� QRW� KDSSHQ� RIWHQ� DQG�ZKHQ� LW� GRHV� LW� LV� YHU\�

PLQLPDO��WKLV�DOVR�JRHV�IRU�WKH�PDMRULW\�RI�0LGGOH�(DVWHUQ�FRXQWULHV��7KH�EUHH]H�DOVR�JXVWV�

IURP�DOO�GLUHFWLRQV��KRZHYHU� WKH�SUHYDLOLQJ�DQG�PRUH� IDYRXUHG�EUHH]H�EORZV� IURP� WKH�

VRXWK�ZHVW� �DV� VXJJHVWHG� E\� &OLPDWH� &RQVXOWDQW� 9HUVLRQ� ����� KWWSV���FOLPDWH�

FRQVXOWDQW�LQIRUPHU�FRP��������7KH�EDVLF�FOLPDWLF�HOHPHQWV�DUH�H[SODLQHG�EHORZ�

7KH�VXPPHUV�DUH�YHU\�KRW�EXW�WKHUH�LV�D�UDLQ\�VHDVRQ�LQ�WKH�IDOO��7KHUH�LV�QR�VSULQJ�VHDVRQ�

DQG�DYHUDJH�WHPSHUDWXUHV�UDQJH�IURP�����Ý)�LQ�-XO\�DQG�$XJXVW��7KH�ZLQWHUV�DUH�FKLOO\�

DQG�WHPSHUDWXUHV�IDOO�WR�EHORZ�IUHH]LQJ�OHYHOV�LQ�-DQXDU\��7KH�UDLQ\�VHDVRQV�VWDUWV�IURP�

'HFHPEHU�DQG�HQG�LQ�$SULO��0RVW�RI�WKH�UDLQ�IDOOV�IURP�1RYHPEHU�DQG�H[WHQGV�WLOO�$SULO��

:HDWKHU�UHPDLQV�GU\�IURP�-XQH�WR�$XJXVW�DQG�WKHVH�DUH�WKH�KRWWHVW�PRQWKV�LQ�VXPPHU�DV�

WKHUH�LV�QR�UDLQ�DQG�D�FOHDU�VN\�DSSHDUV�GXH�WR�QR�FORXGV��:HDWKHU�VWDWLRQ��%DJKGDG�DLUSRUW�

������

7DEOH����� &OLPDWH�GDWD�IRU�%DJKGDG

DŽŶƚŚ :ĂŶ &Ğď DĂƌ �Ɖƌ DĂǇ :ƵŶ :Ƶů �ƵŐ ^ĞƉ KĐƚ EŽǀ �ĞĐ zĞĂƌ
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$YHUDJH�
UDLQIDOO�PP

���� ���� ���� ���� ��� ��� ��� ��� ��� ��� ���� ���� �����

$YHUDJH�
UDLQ\�GD\V

���
����� PP�

� � � � � � � � � � � � ��

$YHUDJH
UHODWLYH�

KXPLGLW\��
�

�� �� �� �� �� �� �� �� �� �� �� �� ����

0HDQ�
PRQWKO\ VX

QVKLQH
KRXUV

����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �������

^ŽƵƌĐĞ͗tŽƌůĚ�DĞƚĞŽƌŽůŽŐŝĐĂů�KƌŐĂŶŝǌĂƚŝŽŶ�;hEͿ�ĂŶĚ�ǁĞĂƚŚĞƌ�ĚĂƚĂ�ƐƚĂƚŝŽŶ͕��ĂŐŚĚĂĚ�ĂŝƌƉŽƌƚ�;ϮϬϭϴͿ



ϱϵ

&ŝŐ�Ϯ͘ϭϯ͗ �ĂŐŚĚĂĚ͛Ɛ�ǇĞĂƌůǇ�ĐůŝŵĂƚŝĐ�ĐŚĂŶŐĞ�;ǁĞĂƚŚĞƌ�ƐƚĂƚŝŽŶ͕��ĂŐŚĚĂĚ�ĂŝƌƉŽƌƚ�ϮϬϭϴͿ

x ^ŽůĂƌ�ƌĂĚŝĂƚŝŽŶ�ĂŶĚ�ƐƵŶƐŚŝŶĞ�

dŚĞ�ƐŽůĂƌ�ƌĂĚŝĂƚŝŽŶ�ĂŶĚ�ƐƵŶƐŚŝŶĞ�ĂƌĞ�ǀĞƌǇ�ŚŝŐŚ�ŝŶ��ĂŐŚĚĂĚ͘�dŚĞ�ĚƵƌĂƚŝŽŶ�ŽĨ�ƐƵŶ�ŝŶ�ƐƵŵŵĞƌ�ŝƐ�ϭϰ�

ŚŽƵƌƐ�ĂŶĚ�ƐƵŶŶǇ�ƉĞƌŝŽĚƐ�ŝƐ�ϭϮ�ŚŽƵƌƐ�ŝŶ�ĂƵƚƵŵŶ�ĂŶĚ�ƐƉƌŝŶŐ ;&ŝŐ͘�Ϯ͘ϭϰͿ͘�/Ŷ�ǁŝŶƚĞƌ͕�ĚƵĞ�ƚŽ�ĐůŽƵĚƐ͕�ƚŚĞ�

ƐƵŶ�ĚƵƌĂƚŝŽŶ� ǀĂƌŝĞƐ� ďƵƚ�ŵŽƐƚůǇ� ϰ� ŚŽƵƌƐ�ŽĨ� ƐƵŶƐŚŝŶĞ� ŝƐ� ĐŽŵŵŽŶ� ;&ŝŐ͘� Ϯ͘ϭϰͿ͘� dŚĞ�ŵŝŶŝŵƵŵ� ƐƵŶ�

ĂůƚŝƚƵĚĞ� ŝƐ� ŝŶ�ǁŝŶƚĞƌ�Ăƚ�ŶŽŽŶ�ĂŶĚ�ŵĂǆŝŵƵŵ�ŝŶ�ƚŚĞ�ƐƵŵŵĞƌ͘�dŚĞ�ŵŽŶƚŚůǇ�ĂǀĞƌĂŐĞ� ůĞǀĞů�ŽĨ�ƐŽůĂƌ�

ƌĂĚŝĂƚŝŽŶƐ�ŝŶ�ƚŚĞ�ůĂƐƚ�ĚĞĐĂĚĞ�ŚĂƐ�ďĞĞŶ�ϭϬϲ͘ϭ:ͬĐŵϮ ͬĚĂǇ�;,ƵƐƐĞŝŶ͕�Ğƚ�Ăů͕͘�ϮϬϭϯͿ͘�dŚĞ�ŝŶƚĞƌŶĂů�ĂƌĞĂƐ�

ŝŶ�ƚŚĞ�ďƵŝůĚŝŶŐƐ�ĂƌĞ�ĂĨĨĞĐƚĞĚ�ďǇ�ŵŽƚŝŽŶ�ŽĨ�ƚŚĞ�ƐƵŶ͕�ƚŚĞƌĞĨŽƌĞ�ĚŝƌĞĐƚ�ƐƵŶůŝŐŚƚ�ƉƌŽƚĞĐƚŝŽŶ�ŝƐ�ǀŝƚĂů�ŝŶ�

ƐƵŵŵĞƌ�ǁŚŝůĞ�ƐŽůĂƌ�ŝŶŐƌĞƐƐ�ŝƐ�ďĞŶĞĨŝĐŝĂů�ŝŶ�ǁŝŶƚĞƌ͘�



ϲϬ

^ƵŵŵĞƌ

tŝŶƚĞƌ

&ŝŐ͘Ϯ͘ϭϰ͗^ƵŶ�ĐŚĂƌƚ;ƐƵŵŵĞƌ�ĂŶĚ�ǁŝŶƚĞƌͿ

� 7HPSHUDWXUH��

7KHUH�DUH�YDULDWLRQV�LQ�WHPSHUDWXUH�EHWZHHQ�GD\�DQG�QLJKW��VXPPHU�DQG�ZLQWHU��DQG�

DOVR�\HDU�WR�\HDU�KDV�D�GLUHFW�HIIHFW�RQ�WKH�OHYHO�RI�FRPIRUW�LQ�EXLOGLQJV��WKLV�UHTXLUHV�

FRQVLGHUDWLRQ�LQ�WHUPV�RI�KRZ�WR�GHDO�ZLWK�WKLV�HOHPHQW�RI�WKH�FOLPDWH�

6XPPHU� %DJKGDG�LV�RQH�RI�WKH�KRWWHVW�FLWLHV�DQG�LW�KDV�D�FOLPDWH�RI�D�GHVHUW��EDVHG�RQ�

WKH�ILQGLQJV�RI� WKH�.RSSHQ�&OLPDWLF�&ODVVLILFDWLRQ��7KH� WHPSHUDWXUHV�EHWZHHQ�-XQH�

DQG�$XJXVW�YDU\�IURP����&�WR����&�HYHQ�DW�QLJKW��WKH�WHPSHUDWXUH�UDUHO\�GURSV�EHORZ�

���&��.RSSHQ�&OLPDWLF�&ODVVLILFDWLRQ��1'��� ,Q������� WKH� WHPSHUDWXUH�UHDFKHG�XS�WR�

���&��ZKLFK�LV�D�UHFRUG�VHW��:HDWKHU�6WDWLRQ��%DJKGDG�DLUSRUW��������)XUWKHUPRUH��WKH�



ϲϭ

KXPLGLW\�LV�RQO\�����LQ�VXPPHU�DV�%DJKGDG�LV�IDU IURP�WKH�FRDVW�RI�*XOI�DQG�VRXWKHUQ�

PDUVKHV�RI� ,UDT�� �)LJ��������+RZHYHU�� WKH� LQWHQVH�GD\WLPH�KHDW�GXULQJ� WKH� VXPPHU�

WLPHV�FRXOG�EH�PLWLJDWHG�WR�DQ�H[WHQW�LQ�WHUPV�RI�WKHUPDO�FRPIRUW�E\�WKLV�ORZ�UHODWLYH�

KXPLGLW\��:HDWKHU�6WDWLRQ?%DJKGDG���������

:LQWHU� :KLOH� VRPH� FKLOO\� QLJKWV� DUH� SUHVHQW� LQ� WKH�ZLQWHUV�� WKH� RYHUDOO� ZLQWHU� LV�

NQRZQ�WR�EH�PLOG�LQ�WKH�FLW\��PDLQO\�GXULQJ�'HFHPEHU�WR�)HEUXDU\�ZLWK�PD[LPXP�

GDLO\�WHPSHUDWXUHV�EHLQJ�LQ�WKH�UDQJH�RI������&������&��0RUQLQJV�DUH�XVXDOO\�FKLOO\��

ZKHUH� DYHUDJH� WHPSHUDWXUHV� LQ� -DQXDU\� FDQ� H[WHQG� WR� ����&� �.RSSHQ� &OLPDWLF�

&ODVVLILFDWLRQ���2YHUDOO�� WKH�UDQJHV�RI�DYHUDJH�WHPSHUDWXUHV� LQ�WKH�FRXQWU\�LQYROYHV�

RULJLQDWLQJ�IURP�WHPSHUDWXUHV�PRUH�WKDQ����&�WR�EHORZ�IUHH]LQJ�WHPSHUDWXUHV��IURP�

-XO\�WR�-DQXDU\��UHVSHFWLYHO\�

)LJXUH������ $QQXDO�WHPSHUDWXUH�UDQJH�LQ�%DJKGDG

x :LQG�VSHHG�DQG�GLUHFWLRQ�

%DJKGDG� KDV� WZR� NLQGV� RI� ZLQG� SDWWHUQ�� 7KH� ILUVW� LQYROYHV� VWDEOH� ZLQGV� IURP�

QRUWKZHVW�DQG�QRUWK�ZKLFK�SUHYDLO� IURP�PLG�-XQH� WR�PLG�6HSWHPEHU��$Q� LQWHQVLYH�

VXQ�KHDWLQJ�RI�WKH�VXUIDFH�RI�WKH�ODQG�LV�SHUPLWWHG�E\�WKH�GU\�DLU�ZKLFK�RULJLQDWHV�IURP�

WKH� QRUWK�� 7KLV� DOVR� RIIHUV� FHUWDLQ� FRROLQJ� LPSDFWV�� 7KHVH� GU\� ZLQGV� PD\� EH�

DFFRPSDQLHG�ZLWK� GXVW� VWRUPV�� ZKLFK� RULJLQDWH� IURP� WKH� VRXWKHDVW� DQG� VRXWKHUQ�

UHJLRQV��:HDWKHU�6WDWLRQ��%DJKGDG�$LUSRUW��������)LJ���������7KH�VHFRQG�DUH����NP�KU���

GXVW\�ZLQGV��ZKLFK�RFFXU�IURP�$SULO�WR�HDUO\�-XQH��7KHVH�DUH�WKHQ�UHSHDWHG�DJDLQ�IURP�

ODWH�6HSWHPEHU�WR�1RYHPEHU��:HDWKHU�6WDWLRQ��%DJKGDG�$LUSRUW��������



ϲϮ

,QFUHDVHG�ZLQG�VSHHGV�DUH�VRXJKW�IRU�LQ�KRWWHU�DQG�GU\HU�FOLPDWHV��DV�H[SHFWHG��,Q�IDFW��

ZLQG�KDV�D�NH\�UROH�LQ�WKH�WKHUPDO�FRPIRUW�RI�LQGRRU�HQYLURQPHQWV�DV�ZHOO�DV�RQ�WKH�

GHJUHH�RI�FRPIRUW�LQ�WKH�EXLOGLQJV��ZKHQ�DFKLHYLQJ�PD[LPXP�EHQHILWV�IURP�LWV�QDWXUDO�

FRROLQJ�FDSDELOLW\�

)LJXUH������:LQG�YHORFLW\�WKURXJKRXW�WKH�\HDU��ZHDWKHU�WRRO��&OLPDWH�&RQVXOWDQW�

7DEOH���� JLYHV�WKH�DYHUDJH�ZHDWKHU�FRQGLWLRQ�GHWDLOV�RYHU�WKH�\HDU�LQ�%DJKGDG��EDVHG�RQ�

WKH�.|SSHQ�&OLPDWH�&ODVVLILFDWLRQ�

7DEOH����� 7KH�DYHUDJH�ZHDWKHU�FRQGLWLRQ�GHWDLOV�RYHU�WKH�\HDU�LQ�%DJKGDG

7HPSHUDWXUH

$YHUDJH��DQQXDO� ������&
5DQJH�RI�DYHUDJH�PRQWKO\ �����&
$YHUDJH�PD[��-XO\� ���&
$YHUDJH�PLQ��-DQXDU\� �����&

5DLQIDOO

$YHUDJH�DQQXDO ������PP
$YHUDJH�PRQWKO\ �����PP
'D\V�ZLWK�!����PP�UDLQIDOO ���GD\V
'ULHVW�PRQWKV�² $YJ������PP -XQH��-XO\��$XJXVW��DQG�6HSWHPEHU
:HWWHVW�PRQWKV -DQXDU\?�����PP

5HODWLYH�
+XPLGLW\

$YHUDJH �����
$YHUDJH�UDQJH�² GDLO\ ������WR������

6XQVKLQH

$QQXDO�VXQVKLQH�KRXUV ������KRXUV
$YHUDJH�GDLO\�KRXUV ����KRXUV
0LQ�GDLO\�KRXUV�² -DQXDU\ ����KRXUV
0D[�GDLO\�KRXUV�² -XQH �����KRXUV

6RXUFH��5HVHDUFKHU�GHSHQG�RQ�.|SSHQ�&OLPDWH�&ODVVLILFDWLRQ



ϲϯ

�������9HUQDFXODU�KRXVHV�² EDFNJURXQG�DQG�FRQWH[W

,Q�WKH�PLG���WK�FHQWXU\��WKH�HDUOLHVW�YHUQDFXODU KRXVHV�LGHQWLILHG�LQ�%DJKGDG��,QVLGH�WKH�

$O�.DGKLPL\D�DUHD��WKH�ROGHVW�GZHOOLQJV�ZHUH�IRXQG��DQG�WKH�ODWHVW�KRXVHV�HQWLUHO\�EXLOW�

LQ�WKH�YHUQDFXODU�VW\OH�EDFN�QHDUO\�����\HDUV �$JKD��������

7KH�W\SLFDO�YHUQDFXODU�GZHOOLQJ�W\SH�LQ�%DJKGDG�LV�EHOLHYHG�WR�EH�WKH�RQH� RU�WZR�VWRU\�

KRXVH�FHQWHUHG�XSRQ�RQH�RU�WZR�FHQWUDO�FRXUW\DUGV��$JKD��������:DUUHQ�DQG�)HWKL��������

$O�.DLVVL�� ����� $O�D]]DZL�� ������� $FFRUGLQJ� WR�$O�.DLVVL� �������� YHUQDFXODU� KRXVHV� RI�

%DJKGDG� KDYH� DOPRVW� H[FOXVLYHO\� EHHQ� FRXUW\DUG� KRXVHV �$\\DVK�� ������� 7KH� VLQJOH�

FHQWUDO�FRXUW\DUG� KRXVH�� DFFRUGLQJ� WR� $O�D]]DZL� �������� DQG� $O�.DLVVL� �������� LV� WKH�

FRPPRQHVW�W\SH�WKURXJKRXW�WKH�FLWLHV�RI�FHQWUDO�,UDT��)LJXUH�������

7KH�W\SLFDO�YHUQDFXODU�GZHOOLQJ�DOZD\V�IDFHV�LQZDUGV��VR�WKDW�WKH�SODLQ�ZDOOV�DUH�IDFLQJ�

WKH�VWUHHWV�DQG�RXWVLGH��UHVSRQGLQJ�WR�WKH�GHVLUH�IRU�SULYDF\�DQG�FOLPDWLF�UHTXLUHPHQWV�

�:DUUHQ�DQG�)HWKL��������$O�.DLVVL��������$O�D]]DZL��������

&ŝŐƵƌĞ�Ϯ͘ϭϵ͗ �ĞŶƚƌĂůͲĐŽƵƌƚǇĂƌĚ ŚŽƵƐĞƐ�ŝŶ �ĂŐŚĚĂĚ

^ŽƵƌĐĞ͗�'ŽŽŐůĞ��ĂƌƚŚ�;ϮϬϮϬͿ

7KH� OLWHUDWXUH� UHYLHZ� �:DUUHQ������� :DUUHQ�� ������ )HWKL������� $O�$]]DZL������� $O�

.DLVL�������DQG�$JKD��������VWDWHV�WKDW�WKH�YHUQDFXODU�FRXUW\DUG�KRXVHV�LQ�%DJKGDG�ZHUH�

UHVSRQVLYH� LQWR�FOLPDWH�DQG� WKH�FOLPDWH�KDV�KDG� WKH� VWURQJ� LQIOXHQFH�RQ�GHVLJQLQJ� WKH�



ϲϰ

KRPHV�� 7DEOH� ��� VXPPDULHV� KRZ� WKH� YHUQDFXODU� KRXVH� LQ� %DJKGDG� UHVSRQVHV� WR� WKH�

HQYLURQPHQW�E\�FUHDWHG�SDVVLYH�V\VWHPV�

7DEOH�����VXPPDULHV�KRZ�WKH�YHUQDFXODU�KRXVH�LQ�%DJKGDG�UHVSRQVHV�WR�WKH�HQYLURQPHQW�

E\�FUHDWHG�SDVVLYH�V\VWHPV�

dĂďůĞ�Ϯ͘ϭϬ�ĂŶĚ�&ŝŐƵƌĞ�Ϯ͘ϮϬ�ƐŚŽǁ�ƚŚĞ�ĂĨĨĞĐƚŝǀĞ�ĨĂĐƚŽƌƐ�ŽŶ�ƚŚĞ�ĐŽƵƌƚǇĂƌĚ�ƉĞƌĨŽƌŵĂŶĐĞ͘

dĂďůĞ�Ϯ͘ϵ͗ ^ƵŵŵĂƌǇ�ŽĨ�ŚŽǁ�ƚŚĞ�ǀĞƌŶĂĐƵůĂƌ�ŚŽƵƐĞ�ƌĞƐƉŽŶĚƐ�ƚŽ�ƚŚĞ�ĞŶǀŝƌŽŶŵĞŶƚ�ǁŝƚŚ�ƉĂƐƐŝǀĞ�
ƐǇƐƚĞŵƐ͕�;ZĞƐĞĂƌĐŚĞƌͿ

^ŝƚĞ ,ŽƵƐĞ WĂƐƐŝǀĞ�ƐǇƐƚĞŵƐ ŝŶĚŝĐĂƚŽƌƐ

dŚĞ� ƵƌďĂŶ�
ĨĂďƌŝĐ�
ďĞĐĂƵƐĞ� ŽĨ�
ĐŽŵƉĂĐƚŶĞƐƐ͘

&Žƌŵ� ŽĨ� ƚŚĞ� ǀĞƌŶĂĐƵůĂƌ�
ŽƌŝĞŶƚĂƚŝŽŶ� ŽĨ� ƚŚĞ� ŚŽƵƐĞ� ĂŶĚ�
ƐƉĂĐĞ͘� dŚĞ� ƉƌĞƐĞŶĐĞ� ŽĨ�
ĂƌĐŚŝƚĞĐƚƵƌĂů� ĞůĞŵĞŶƚƐ� ůŝŶŬĞĚ�
ƚŽ� ƉƌŽƉŽƌƚŝŽŶ͘� ^ƚƌƵĐƚƵƌĂů�
ůŝŶŬĞĚ�ƚŽ�ƚŚĞ�ƚŚŝĐŬ�ǁĂůůƐ͘�hƐŝŶŐ�
ŶĂƚƵƌĂů� ŵĂƚĞƌŝĂůƐ͘� ^ƉĂĐĞƐ�
ĚŝŵĞŶƐŝŽŶ� ĂŶĚ� ƌĞůĂƚŝŽŶ͘�
�ĞƚĂŝůƐ�ƐƵĐŚ�ĂƐ�ƐŚĂƉĞ�ĂŶĚ�ƐŝǌĞ͘�

EĂƚƵƌĂů�ŚĞĂƚŝŶŐ �ŚĂŶŐŝŶŐ�
ƚĞŵƉĞƌĂƚƵƌĞƐ�ƐůŽǁůǇ

EĂƚƵƌĂů��ĐŽŽůŝŶŐ� �ŽůĚ�Ăŝƌ�ƚŚĞŶ�
ĚĞĐƌĞĂƐĞƐ�ƚŚĞ�
ƚĞŵƉĞƌĂƚƵƌĞ�

EĂƚƵƌĂů�
ǀĞŶƚŝůĂƚŝŽŶ�

�ƌĞĂƚŝŶŐ�Ăŝƌ�ĨůŽǁ�ĂŶĚ�
ĂĨƚĞƌ�Ăŝƌ�ŵŽǀĞŵĞŶƚ�

EĂƚƵƌĂů��ůŝŐŚƚŝŶŐ� >ŝŐŚƚŝŶŐ�ƚŚĞ�ŚŽƵƐĞ�ŝŶ�
ƚŚĞ�ĚĂǇƚŝŵĞ�

dĂďůĞ�Ϯ͘ϭϬ͗�dŚĞ�ĂĨĨĞĐƚŝǀĞ�ĨĂĐƚŽƌƐ�ŽŶ�ƚŚĞ�ĐŽƵƌƚǇĂƌĚ�ŚŽƵƐĞ�ƉĞƌĨŽƌŵĂŶĐĞ�;ZĞƐĞĂƌĐŚĞƌͿ

,ŽƵƐĞƐ͛�ĞůĞŵĞŶƚƐ�
Žƌ�ĨĞĂƚƵƌĞƐ dŚĞ�ĞĨĨĞĐƚŝǀĞ�ĨĂĐƚŽƌƐ dŚĞ�ĚŝƌĞĐƚ�ŝŵƉĂĐƚ

dŚĞ�ĐŽƵƌƚǇĂƌĚ
>ŽĐĂƚŝŽŶ�'ĞŽŵĞƚƌŝĐĂů�
�ŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�;,ĞŝŐŚƚ͕�ůĞŶŐƚŚ�
ĂŶĚ�ǁŝĚƚŚͿ�

,ĞĂƚ�ŐĂŝŶ�ĂŶĚ�ŶĂƚƵƌĂů�ǀĞŶƚŝůĂƚŝŽŶ
^ŚĂĚŝŶŐ�ĂŶĚ�ĞǀĂƉŽƌĂƚŝǀĞ�ĐŽŽůŝŶŐ�

dŚĞ�ŝŶƚĞƌŶĂů�ƐƉĂĐĞƐ

KƉĞŶŝŶŐƐ�ƐŝǌĞ�ĂŶĚ�ůŽĐĂƚŝŽŶ
EĂƚƵƌĂů�ǀĞŶƚŝůĂƚŝŽŶdŚĞ�ŝŶƚĞƌŶĂů�ĚŝŵĞŶƐŝŽŶƐ�

;ǁŝĚƚŚ͕�ůĞŶŐƚŚ�ĂŶĚ�ŚĞŝŐŚƚͿ

^ĞĂƐŽŶĂů�ƵƐĂŐĞ�ŽĨ�ƐƉĂĐĞƐ

/Ŷ�ƐƵŵŵĞƌƐ͕�ƚŚĞ�ĨŝƌƐƚ�ĨůŽŽƌ�ƌĞŵĂŝŶƐ
ƵŶƵƐĞĚ�ĨŽƌ�Ă�ŐƌĞĂƚ�ƉĞƌŝŽĚ�ŽĨ�ƚŝŵĞ͘
dŚŝƐ�ĂůůŽǁƐ�ĨŽƌ�ƐƵĐŚ�ĂŶ�ĂƌĞĂ�ƚŽ
ďĞĐŽŵĞ�Ă�ƐŚĞůƚĞƌ�ĨƌŽŵ�ƚŚĞ�ƐŽůĂƌ�ŐĂŝŶƐ�ĨŽƌ�
ůŽǁĞƌ�ĨůŽŽƌƐ͘

dŚĞ�ǁŝŶĚ�ʹ ƚŽǁĞƌ�
;�ĂĚŐŝƌͿ

KƌŝĞŶƚĂƚŝŽŶ�ĂŶĚ�ŐĞŽŵĞƚƌŝĐĂů�
ƉƌŽƉĞƌƚŝĞƐ EĂƚƵƌĂů�ǀĞŶƚŝůĂƚŝŽŶ

dŚĞ�^ŚĂŶƐŚĞĞů KƉĞŶŝŶŐƐ�ƐŝǌĞ�ĂŶĚ�ůŽĐĂƚŝŽŶ
hƐĞ�ŽĨ�Ă�ƐŚĂĚĞĚ�ŽƉĞŶŝŶŐ�ƚŽ�ƉƌŽǀŝĚĞ�
ŶĂƚƵƌĂů�ǀĞŶƚŝůĂƚŝŽŶ�ĨŽƌ�Ăŝƌ�ƉĂƐƐĂŐĞ

dŚĞ�ďƵŝůĚŝŶŐ�
ĞŶǀĞůŽƉĞ

�ŶǀĞůŽƉ�ƚŚĞƌŵĂů�ŵĂƐƐ�
;ĐŽŶƐƚƌƵĐƚŝŽŶ�ŵĂƚĞƌŝĂůƐ�hͲ
ǀĂůƵĞͿ

,ĞĂƚ�ŐĂŝŶ

dŚĞ�ǁĂƚĞƌΘ�
ƉůĂŶƚŝŶŐ�ĨĞĂƚƵƌĞƐ

dŚĞ�ƌĂƚŝŽ�ŽĨ�ƚŚĞƐĞ�ĨĞĂƚƵƌĞƐ�
ĂƌĞĂ�ƚŽ�ƚŚĞ�ĐŽƵƌƚǇĂƌĚ�ĂƌĞĂ

EĂƚƵƌĂů�ǀĞŶƚŝůĂƚŝŽŶ�н�,ĞĂƚ�ŐĂŝŶ�н�
�ǀĂƉŽƌĂƚŝǀĞ�ĐŽŽůŝŶŐ

dŚĞ�ďƵŝůĚŝŶŐ�ĨŽƌŵ �ƵŝůĚŝŶŐ�ǀŽůƵŵĞ�ƚŽ�ĞǆƚĞƌŶĂů�
ƐƵƌĨĂĐĞƐ�ĂƌĞĂ ,ĞĂƚ�ŐĂŝŶн�^ŚĂĚŝŶŐ
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&ŝŐƵƌĞ�Ϯ͘ϮϬ͗ dŚĞ�ĂĨĨĞĐƚŝǀĞ�ĨĂĐƚŽƌƐ�ŽŶ�ƚŚĞ�ĐŽƵƌƚǇĂƌĚ�ŚŽƵƐĞ�ƉĞƌĨŽƌŵĂŶĐĞ
^ŽƵƌĐĞ͗ ZĞƐĞĂƌĐŚĞƌ�ĚĞƉĞŶĚƐ�ŽŶ tĂƌƌĞŶΘ�&ĞƚŚŝ͕�ϭϵϴϮ͖�tĂƌƌĞŶ͕�ϭϵϴϰ͖�&ĞƚŚŝ͕ϭϵϴϮ͖��ůͲ

�ǌǌĂǁŝ͕ϭϵϴϰ͖�ĂŶĚ��ůͲ<ĂŝƐŝ�͕ϭϵϴϰ



dĂďůĞ�Ϯ͘ϭϭ ƐŚŽǁƐ�ƚŚĞ�ŵĂŝŶ�ƐƉĂƚŝĂů�ĞůĞŵĞŶƚƐ�ŽĨ�ƚŚĞ�ǀĞƌŶĂĐƵůĂƌ�ŚŽƵƐĞƐ�ŝŶ��ĂŐŚĚĂĚ͕�ĂƐ�Ă�ĐĂƐĞ�ƐƚƵĚǇ͘

7DEOH������ 7KH�PDLQ�VSDWLDO�HOHPHQWV�RI�YHUQDFXODU�KRXVH�LQ�%DJKGDG

0DLQ�6SDFHV�DQG�$UFKLWHFWXUDO�
9RFDEXODULHV

7HUPV
�LQ�$UDELF�

'HVFULSWLRQV�DQG�)XQFWLRQV
,Q
WH
UQ
DO
�V
S
DF
H

(QWUDQFH�SDVVDJHZD\�DQG�WKH
HQWU\�FRXUW\DUG 0HMD]

,W�LV�D�FLUFXODWLRQ�VSDFH�FRQQHFWLQJ�WKH�HQWU\�KDOO�ZLWK�WKH�PDLQ�FRXUW\DUG��,W�LV�D�
PHGLDWRU�EHWZHHQ�LQVLGH�WKH�KRXVH�DQG�WKH�RXWVLGH�ZRUOG��7KH�FRXUW\DUG�DFWV�DV�
DQ�HQWUDQFH�RSHQ�VSDFH�ZLWK�D�VWDLUFDVH�OHDGV�WR�XSSHU�IORRUV�

5HFHSWLRQ�URRP��IRU
PDOH�YLVLWRUV�

'LZDQL\D ,W�LV�XVHG�IRU�PDOH�YLVLWRUV��VXLWHG�RII�WKH�HQWU\�FRXUW\DUG�

$�ODUJH�URRP�RI�WKH�KRXVH�
FORVHG�E\�VFUHHQV�RU�ZLQGRZV�
DQG�HQWHUHG�IURP�WKH�VLGHV

8UVL ,W�LV�D�VSHFLILF�YHUVLRQ�RI�¶WDODU·�

*DOOHU\�FDUULHG�ZLWK�FROXPQV�
DOO�DURXQG�D�FRXUW\DUG 3HULVW\OH ,W�LV�DQ�H[WHQGHG�VSDFH�LQ�IURQW�RI�WKH�FRXUW\DUG��DQG�D

WUDQVLWLRQDO�DUHD�IURP�WKH�RXWVLGH�WR�WKH�LQVLGH�

$�URRP�ZLWK�D�UDLVHG�IORRU�
DQG�D

VLGH�RSHQ�WR�WKH�FRXUW\DUG 7DNKWDERXVK

,W LV�D�FRYHUHG�RXWGRRU�VLWWLQJ�DUHD��ORFDWHG�EHWZHHQ
WZR�FRXUW\DUGV��RQH�LV�XQVKDGHG�DQG�ODUJH�²SDYHG
FRXUW\DUG��DQG�WKH�RWKHU�LV�SODQWHG��7KH�PDLQ�IXQFWLRQ
LV�WR�HQVXUH�D�VWHDG\�IORZ�RI�DLU�

/RZ�PH]]DQLQH�URRPV NDELVKNDQ

� ,W�LV�ORFDWHG�RQ�WKH�PH]]DQLQH RI�WKH�ILUVW�IORRU��DERYH�FRUQHU�URRPV�´XUVLµ�DQG�
´WDODUµ��
� 8VHG�E\�ZRPHQ�LI�WKH�PDLQ�ILUVW�IORRU�ZDV�XVHG�IRU�D�PDOH�UHFHSWLRQ�
� 8VHG�E\�ZRPHQ�WR�HQVXUH�WKHLU�SULYDF\�
� ,W�KDG�VWUDWHJLFDOO\�ORFDWHG�ZLQGRZV�WKURXJK�ZKLFK�WKH�ZRPHQ�FRXOG�ORRN�
LQWR�WKH�´XUVLµ�RU�WKH�´WDUPDµ�DQG�ZDWFK�WKH�ORZHU�FRXUW\DUG�OHYHO�DFURVV�WKH�
RSHQ�FRORQQDGH�
� 'HQVHO\�VFUHHQHG�ZLQGRZV��WLPEHU
ODWWLFH�VFUHHQV�² ´6KDQDVKHHOµ
WR�DFKLHYH�SULYDF\��WR�SURMHFW�LQWR�WKH�VWUHHW��DQG�WR�IRUP�SURWHFWHG�ED\�
ZLQGRZV�ZLWK�LQWHJUDWHG�EHQFKHV��ZKLFK�DOORZV�IRU�JOLPSVHV
IURP�WKH�RXWVLGH�ZRUOG�
� 7KH�SULQFLSOH�RI�´VKDQDVKHHOµ
GHSHQGV�RQ�NHHSLQJ�ZDWHU�MDUV�RI
XQEXUQHG�FOD\�FORVH�WR�WKH�VFUHHQ��WR
EHQHILW�IURP�WKH�QDWXUDO�FRROLQJ�HIIHFW�RI�WKH�GUDIW�

%HG�URRP �

x 6\PPHWULF� OD\RXWV� ZHUH� DSSOLHG�� EXW� QRW� H[WHQGHG� WR� WKH� FHQWUDO�
FRXUW\DUG�

x 7KHUH� LV� D� ORZHU� �VXQNHQ�� FLUFXODWLRQ� VSDFH� �DV� DQ� HQWUDQFH�� IRU� HYHU\�
URRP�

%DVHPHQW 6LUGDE

x ,W�LV�D�VLQJOH�VKDIW�YHQWLODWHG�VXEWHUUDQHDQ�URRP�
x 5RRPV�DURXQG�WKH�FRXUW\DUG�FDOOHG�´QHHPµ��DUH�GURSSHG�GRZQ�E\ RQH�

PHWHU�DQG�KDYH�D�KLJK�ZLQGRZ��5DJHWWH�������
x 8VHG�LQ�FROG�DQG�ZHW�QRUWKHUQ�FOLPDWHV��VLQFH�LW�SURYLGHV�D�VSDFH�RI�HYHQ�

WHPSHUDWXUH��KDUGO\�IUHH]LQJ�LQ�ZLQWHU�DQG�QHYHU�WRR�KRW�LQ�VXPPHU�
x ,W�DOVR�NHHSV�WKH�JURXQG�IORRU�VODE�ZDUP�DQG�GU\�
x ,W� FROOHFWV� WKH� IUHVK�PRUQLQJ� DLU� DQG�SUHVHUYHV� LW� IRU� WKH�KRW� DIWHUQRRQ�

KRXUV��5DJHWWH�������

(
[W
HU
Q
DO
�V
S
DF
HV

&RXUW\DUG +RVK ,W�LV�DQ�RSHQ�VSDFH��D�ZLQGRZ�WR�WKH�VN\��IRU�SHUIRUPLQJ�WKH�IXQFWLRQV�RI�GDLO\�
OLYLQJ�ZKLOH�HQVXULQJ�YLVXDO�DQG�VSDWLDO�SULYDF\�

3RUWLFR��*DOOHU\�RU�%DOFRQ\��
RYHUORRNLQJ�WKH�FRXUW\DUG 7DUPD

x :LWK� D� EDFN�ZDOO�� WKLV� LV� D� KRUL]RQWDO� OLQHDU� VWUXFWXUH�� ,Q� DGGLWLRQ�� WKH�
IURQWDO�URRI�HGJH�LV�VXSSRUWHG�E\�D�URZ�RI�FROXPQV�

x ,W� RIIHUV� LPSRUWDQW� SURWHFWLRQ� IURP� KDUVK� ZHDWKHU� FRQGLWLRQV�� DQG� D�
FLUFXODWLRQ�VSDFH�FRQQHFWLQJ�D�VHULHV�RI�URRPV�

x ,W�LV�XVXDOO\�DWWDFKHG�WR�WKH�FRXUW\DUG�

$�VLQJOH�RSHQ�VSDFH�LQ�IURQW�
RI�WKH

FRXUW\DUG�ZLWK�D�SDLU�RI�
FROXPQV�LQ�IURQW�RI�LW

,ZDQ��7DODU

x ,W�LV�DQ�H[WHQGHG�VSDFH�LQ�IURQW�RI�WKH�FRXUW\DUG��DQG�D�WUDQVLWLRQDO�DUHD�
IURP�WKH�RXWVLGH�WR�WKH�LQVLGH�

x 2SHQ�LZDQ�FRXOG�VHUYH�DV�D�IDPLO\�VLWWLQJ�DUHD�RU�DQ�RSHQ�DLU�UHFHSWLRQ�
VSDFH��ZLWK�D�EDFN�ZDOO��DIIRUGLQJ�DFFHVV�DQG�FUHDWLQJ�D�VKHOWHUHG�VSDFH�

x 7KH� RSHQ� LZDQ� ZDV� XVXDOO\� RULHQWHG� QRUWKZDUGV� WR� DYRLG� GLUHFW� VXQ�
UDGLDWLRQ��DQG�WR�FDWFK�WKH�FRRO�EUHH]H�GXULQJ�KRW�VXPPHU�GD\V�

5RRI�WHUUDFHV
x (QFORVHG�E\���PHWHUV�KLJK�EULFN�ZDOOV
x 0DGH�XS�IRU�WKH�ODFN�RI�DQ�RSHQ�FRXUW\DUG
x ,W�FRXOG�EH�XVHG�E\� WKH�ZRPHQ�IRU�DOO�GRPHVWLF�DFWLYLWLHV�DQG�$OVR� IRU�

VOHHSLQJ�

(
Q
YH
OR
S
H�

G
HV
LJ
Q

([WHULRU�ZDOOV

7KH�H[WHULRU�ZDOOV�RI�WKH�YHUQDFXODU�KRXVH�DUH�FRQVWUXFWHG�XVLQJ�WUDGLWLRQDO�DQG�
ORFDO�PDWHULDOV�VXLWHG�WR�FOLPDWLF�FRQGLWLRQV��VXFK�DV�PXG�EULFNV�RU�VWRQH�ZLWK�
WKLFNQHVV� EHWZHHQ� ��� FP� DQG� ��� FP��� 7KHVH� FRQVWUXFWLRQ� PDWHULDOV� DQG� WKH�
WKLFNQHVV�RI�WKH�ZDOOV�LQFUHDVH�KHDW�VWRUDJH�DQG�GHOD\�KHDW�WUDQVIHU�DW�QLJKW�

6RXUFH� 5HVHDUFKHU�GHSHQGV�RQ�:DUUHQ	�)HWKL��������:DUUHQ��������)HWKL�������$O�$]]DZL�������$O�.DLVL��������DQG�$JKD�����



ϲϯ

$V�VXPPDUL]HG�LQ�7DEOH�����WR������DQG�)LJXUH������WKH�YHUQDFXODU�DUFKLWHFWXUH�KDG�PDQ\�

HOHPHQWV�WKDW�UHVSRQGHG WR�WKH�ZHDWKHU�DQG�FOLPDWH�FRQGLWLRQ��VXFK�DV�WKH�FRXUW\DUG�WKDW�

SURYLGHG�OLJKW�DQG�YHQWLODWLRQ�DQG�ZDV�WKH�WHPSHUDWXUH�UHJXODWRU�DQG�FLUFXODWLRQ�VSDFH��

DV� ZHOO� DV� WKH� ]RQH� ZKHUH� WKH� VHYHUDO� VWUDWLILFDWLRQV� RI� WKH� KRXVH� FDPH� WRJHWKHU�� ,Q�

VXPPDU\�� WKH� FRXUW\DUG
V� LQIOXHQFH�RQ�PRGHUDWLQJ� WHPSHUDWXUHV� DQG� LQ�HQKDQFLQJ�DLU�

FLUFXODWLRQ�FDQQRW�EH�LJQRUHG�WR�HQVXUH�DGHTXDWH�YHQWLODWLRQ�LQ�NLWFKHQV��EDWKURRPV�DQG�

KDOOV��9HQWLODWLRQ�FDQ�DOVR�EH�RUJDQL]HG�WR�ZRUN�DXWRPDWLFDOO\��HLWKHU�GDLO\�RU�VHDVRQDOO\��

ZKLOH�VRODU�HQHUJ\�FDQ�EH�KDUQHVVHG�WR�SURYLGH�FRQYHFWLYH�GUDIWV�HLWKHU�WR�H[WUDFW�DLU�RU�

EULQJ�LQ�WHPSHUDWH�DLU��6WHDG��������S�����DQG��'LOLD�HW�DO���������S�������,Q�WKH�FRXUW\DUG��D�

FRQFHQWUDWLRQ�RI�FRROHU�DLU�LV�NHSW��DV�LW�ZHLJKV�PRUH�WKDQ�WKH�DGMRLQLQJ�ZDUP�DLU�DQG�WKH�

SODQWHG�VHFWLRQ�JLYHV�PRYHPHQW�DQG�FUHDWHV�D�EHWWHU�PLFURFOLPDWH�LQ�WKH�FRXUW\DUG�DQG�

WKH�KRXVH�WKURXJK�LQFUHDVLQJ�WKH�KXPLGLW\��$JKD��������2NWD\��������S��������

7KH�FRPSRVLWLRQ��GHVLJQ�DQG�RULHQWDWLRQ�RI�EDJGLUH �ZLQG�WRZHU��ZKLFK�LQWURGXFHV�DLU�

IURP�WKH�URRI�OHYHO�LQWR�WKH�XQGHUJURXQG�OHYHO�HQVXUH�WKDW�WKH�H[WHUQDO�KRW�DQG�GU\�DLU�LV�

FRROHG�DQG�KXPLGLILHG��,W�DOVR�KHOSV�WR�LQGXFH�FURVV�YHQWLODWLRQ�LQ�WKLV�OHYHO��ZKLFK�SOD\V�

D�SDUW�LQ�GHFUHDVLQJ�WKH�WHPSHUDWXUH�RI�LWV�IORRU��FHLOLQJ��DQG�ZDOOV��7KHVH�VXUIDFHV�KHOS�WR�

NHHS�WKH�LQWHUQDO�WKHUPDO�HQYLURQPHQW�FRQGLWLRQV�GHVLUDEOH�PRVW�RI�WKH�GD\��$O�=EDLGL��

�������$O�7HPHHPL��������S�����IRXQG�WKDW�WKH�EDJGLUH�KHOSV�WR�UHGXFH�WKH�KHDW�DQG�GU\�DLU�

RI�WKH�SUHYDLOLQJ�ZLQG�ZKLFK�LV�FRROHG�E\�WKH�WKHUPDO�SURFHVVHV�RI�FRQGXFWLRQ��FRQYHFWLRQ��

DQG�HYDSRUDWLYH�FRROLQJ��$JKD���������7KHUHIRUH��LW�FRQWLQXHV�WR�GHVFHQG�LQWR�WKH�YHUWLFDO�

DLU�GXFW�EHFDXVH�RI�WKH�VWURQJ�ZLQGV�DQG�DOVR�EHFDXVH�LW�KDV�EHFRPH�GHQVHU�DV�D�UHVXOW�RI�

EHLQJ�UHODWLYHO\�FRRO��E\�GHVFHQGLQJ�LQ�WKLV�ZD\��LW�FRQWLQXHV�WR�FRRO��'XULQJ�WKH�ODVW�WHQ�

\HDUV��(O�6KRUEDJ\������%��S�����QRWHG�WKDW�WKH�LQWHUQDO�VXUIDFHV�RI�WKH�YHUWLFDO�DLU�GXFW�

KDYH� WKH� HIIHFW� RI�KXPLGLI\LQJ� DQG�FRROLQJ� WKH� LQFRPLQJ�KRW� DQG�GU\� DLU� WKURXJK� WKH�

SURFHVV�RI�HYDSRUDWLYH�FRROLQJ��,W�GRHV�QRW�UHFHLYH�DQ\�VXQOLJKW��DQG�DUH�WKHUHIRUH�DOZD\V�

LQ�WKH�VKDGH��7KH\�DUH�XVXDOO\�DW�D�ORZHU�WHPSHUDWXUH�WKDQ�WKDW�RI�WKH�LQFRPLQJ�H[WHUQDO�

DLU��SDUWLFXODUO\�ZKHUH�WKH�EDGJLU�LV�LQFRUSRUDWHG�ZLWKLQ�WKH�WKLFNQHVV�RI�D�SDUW\�ZDOO��

'LIIHUHQW� DXWKRUV� VXFK� DV� :DUUHQ� DQG� ,KVDQ� )HWKL� �������� DQG� $O�NDLVL� ������� KDYH�

FRQILUPHG�WKDW�WKH�VKDQDVKHHO�VHUYHG�VHYHUDO�IXQFWLRQV��DV�IROORZV��7R�SURYLGH�DGHTXDWH�

FURVV�YHQWLODWLRQ� DQG� DLU�PRYHPHQW�� 0RUHRYHU�� WKH\� DOORZ� WKH� VXQ� WR� SHQHWUDWH� WKH�
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LQWHULRU� LQ� ZLQWHU� LQ� RUGHU� WR� PDNH� LW� ZDUPHU�� 7KHUH� LV� SURYLVLRQ� IRU� PRUH� VKDGH� LQ�

VXPPHUWLPH� IURP� VXQ� RQ� WKH� H[WHUQDO� DQG� LQWHUQDO� HOHYDWLRQV� E\� WKH� KRUL]RQWDO� DQG�

YHUWLFDO�SURMHFWLRQ��DV�FRQILUPHG�E\�$JKD���������IURP�WKH�ILUVW�IORRU�VKDQDVKHHO�SDVW�WKH�

RXWVLGH�IDFH�RI�WKH�H[WHUQDO�ZDOOV�RQ�JURXQG�IORRU��7KLV�SURWHFWV�EH\RQG�WKH�IDFH�RI�WKH�

H[WHUQDO�ZDOO�RYHUORRNLQJ�WKH�DOOH\ZD\�IURP�KDUVK�ZHDWKHU��)LJXUH��������

)LJXUH������7KH VKDQDVKHHO LV DQ HQYLURQPHQWDOO\� FXOWXUDOO\ DQG DHVWKHWLFDOO\�

UHVSRQVLYH IHDWXUH WKDW LV FKDUDFWHULVWLF WR WKH %DJGDG KLVWRULFDO���5HVHDUFKHU��
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7KH�YHUQDFXODU�KRXVH�ZDV�EXLOW�ZLWK�WKLFN�ZDOOV�WKDW�UHVSRQGHG�HIIHFWLYHO\ WR�GLIIHUHQW�

HQYLURQPHQWDO�FRQGLWLRQV��<DQJ��������S������FODULILHG�WKDW�WKLFN�ZDOOV�KHOS�WR�GHOD\�DQG�

GHFUHDVH�KHDW�JDLQ� IURP� WKH�KHDWHG�RXWVLGH� WR� WKH� FROGHU� LQVLGH�DQG� WKHUHIRUH� UHWDLQ�D�

FRPSDUDWLYHO\�FRROHU�LQWHULRU�LQ�WKH�GD\WLPH�LQ�VXPPHU��7KLFN�EULFN�ZDOOV�ZLWK�WKHLU�KLJK�

KHDW� KROGLQJ� FDSDFLWLHV� DOVR� KDYH� RYHUDOO� KLJK� WKHUPDO� UHVLVWDQFHV� DQG� FDXVH� D�

FRQVLGHUDEOH�GHOD\�EHWZHHQ�WKH�PD[LPXP�H[WHUQDO�DQG�LQWHUQDO�VXUIDFH�WHPSHUDWXUHV��,Q�

������S������3\OD�DUJXHG�WKDW�WKH�WKLFN�ZDOO�JLYHV�JRRG�WKHUPDO�LQVXODWLRQ�LQ�ZLQWHU�DQG�

VXPPHU��

)XUWKHUPRUH�� YHUQDFXODU� KRXVH� KDG� WKH� DELOLW\� WR� UHGXFH� KHDW� JDLQ� DQG� ORVV� E\� XVLQJ�

QDWXUDO�PDWHULDO��$JKD���������$O�$]DDZL��������SRLQWHG�RXW�WKDW�WKH�XVH�RI�EULFN�RU�D�PL[�

RI� FOD\�RU� FKRSSHG�GULHG�JUDVVHV� IRU� WKH�ZDOOV�DQG�URRI�SURYLGHV�DGHTXDWH� WLPH�ODJ� WR�

GHOD\�DQG�GHFUHDVH�FROOHFWLQJ�KHDW� IURP� WKH�RXWGRRUV� WR� WKH�FRROHU� LQGRRUV�GXULQJ� WKH�

VXQQ\�VHDVRQ��7KLV�FRQVWUXFWLRQ�DOVR�KHOSV�WR�UHGXFH�ORVLQJ�KHDW�IURP�WKH�LQVLGH�WR�WKH�

RXWVLGH�LQ�ZLQWHU��$O�$]DDZL���������$JKD��������LOOXVWUDWHG�WKDW�WKH�EULFN�XVHG�RQ�H[WHULRU�

ZDOOV�XVXDOO\�KDV�D�ILQH�WH[WXUH�DQG�D�OLJKW�FRORXU��7KLV�UHIOHFWV�PRVW�RI�WKH�VRODU�UDGLDWLRQ��

KHQFH�� WKH� RYHUDOO� KHDW� JDLQ� RI� WKH� VWUXFWXUH� LV� UHGXFHG� WR� D� JUHDW� H[WHQW��2]D\� �������

SS����������DQG�+LQULFKV��������DGGHG�WKDW�WKH�KHDW�FUHDWHG�E\�WKH�VXQ�SDWFKHV�IRUPHG�LQ�

WKH�FRXUW\DUG�LV�HLWKHU�DEVRUEHG�E\�WKH�JURXQG�RU�FDXVHV�HYDSRUDWLRQ�WKURXJK�WKH�EULFNV�

ZKLFK� DUH� DOZD\V� ZHW� HLWKHU� IURP� WKH� HDUWK� XQGHUQHDWK�� 7KLV� KHOSV� WR� LQFUHDVHV� WKH�

FRPSDUDWLYH� PRLVWXUH� RI� WKH� GU\� DLU� DQG� ORZHUV� LWV� LQFUHDVHG� WHPSHUDWXUH�� %\� EHLQJ�

H[SRVHG�WR�WKH�RXWGRRUV��WKH�FRXUW\DUG�IORRU�ORVHV�KHDW�E\�ORQJ�ZDYH��RXWJRLQJ�UDGLDWLRQ��

7KLV�UDGLDWLYH�KHDW�ORVV�SOD\V�D�UROH�LQ�GHFUHDVLQJ�WKH�FOLPDWH�RI�WKH�FRXUW\DUG�JURXQG�DQG�

FRQVHTXHQWO\� WKH� OD\HU� RI� DLU� LW� LV� LQ� FRQWDFW� ZLWK�� LW� UHGXFHV� WKH� WHPSHUDWXUH� RI� WKH�

QHLJKERULQJ�OLYHG�LQ�URRPV�DQG�VSDFHV�WR�HQKDQFH�WKH�WKHUPDO�FRPIRUW���)LJXUH��������

0RUHRYHU��PDQ\�GHWDLOV�LQ�YHUQDFXODU�KRXVH�ZHUH�DOVR��UHVSRQVH�WR�WKH�HQYLURQPHQW��IRU�

H[DPSOH�WKH�PDVVLYH�FHLOLQJ�VWUXFWXUH�DQG�FRQVWUXFWLRQ�RI� LWV�VKDOORZ�GRPHV�� WKHUH�DUH�

DUFKHV� DQG� YDXOWV�ZKLFK� DUH� EXLOW� RI� EULFNZRUN� LQ� %DVHPHQW�� 7KHVH� WKHUHIRUH� SURYLGH�

DGGLWLRQDO�WKHUPDO�LQVXODWLRQ�DJDLQVW�KHDW�JDLQ�LQ�VXPPHU��WR�XVH�WKH�WKHUPDO�LQHUWLD�RI�

WKH�DGMDFHQW� IORRU��DQG�GHHS�ZDOOV� LQ�SURYLGLQJ�UHODWLYHO\�FRPIRUWDEOH� LQWHUQDO� WKHUPDO�

HQYLURQPHQWDO� FRQGLWLRQV� �$O�$]DDZL�� ����� SS��������� 7KH� SDUDSHW�ZDOO� WKDW� LQFOXGHG�
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RSLQLQJ�DOORZV�FURVV�YHQWLODWLRQ�DQG�DLU�PRYHPHQW�WR�WDNH�SODFH�WKURXJK�LW��7KHVH�SURMHFWV�

KDYH�WKH�DGYDQWDJH�RI�ORVLQJ�WKHLU�KHDW�WR�WKH�DWPRVSKHUH�E\�UDGLDWLRQ�DQG�FRQYHFWLRQ�

LPPHGLDWHO\�DIWHU�VXQVHW��6R]HQ�DQG�*HGLN��������S��������7KH�SDWKZD\�SDUWLDOO\�SURWHFWV�

WKH�KDELWDEOH� URRPV� DQG� VSDFHV� RQ� WKH� JURXQG� IORRU� IURP�KDUVK�ZHDWKHU� �$JKD�� ������

0RUDGL�DQG�$NKWDUNDYDQ��������S������,QFLGHQWDOO\��'LOLD�HW�DO���������������KLJKOLJKWHG�WKH�

ORFDWLRQ�RI�ZLQGRZV�DW�KLJK�OHYHO�DOVR�KHOSV�WR�DYRLG�JODUH�IURP�WKH�H[WHUQDO�JURXQG��,Q�

UHODWLRQ�WR�WKH�KRXVH��WKH�OHVVHU�H[SRVXUH RI�WKH�RXWVLGH�ZDOOV�PHDQV�WKH�EHWWHU�LW�LV�DEOH�WR�

ILJKW�WKH�VFRUFKLQJ�KHDW��$OVR��LW�KHOSV�WR�UHGXFH�WKHUPDO�JDLQ�WR�WKH�LQWHULRU�LQ�VXPPHU��

$JKD� ������� VWDWHG� WKDW� WKH� UDWLR� RI� WKH� YRLG� WR� VROLG� RYHU� RI� WKH� ZDOOV� LQ� FRXUW\DUG�

HOHYDWLRQ� LV� YHU\� VPDOO� IRU� OLYHG� LQ� URRPV� XVHG� LQ� WKH� KRWWHU� VHDVRQ� WR� UHGXFH� WR� WKH�

PLQLPXP�WKH�DPRXQW�RI�WKHUPDO�JDLQ�ERWK�IURP�WKH�VXQ�DQG�IURP�WKH�KRW�DQG�GU\�H[WHUQDO�

VXUURXQGLQJV��$W�WKH�VDPH�WLPH��WKLV�UDWLR�LV�UHODWLYHO\�ODUJH�IRU�KDELWDEOH�URRPV�XVHG�LQ�

WKH�FROG�VHDVRQ�WR HQFRXUDJH�WKHUPDO�JDLQ�IURP�WKH�VXQ��WKLV�KHDW�JDLQ�KHOSV�WR�ZDUP�WKH�

LQWHULRU��

)LJXUH������ 8VLQJ�QDWXUDO�PDWHULDOV�LQ�9HUQDFXODU�KRXVH��%DJKGDG���5HVHDUFKHU��

+RZHYHU��WKH�SULQFLSOH�DQG�VWUDWHJLHV�DSSOLHG�ZLWKLQ YHUQDFXODU�KRXVH�DUJXDEOH�FRPELQH�

WR�DFKLHYH�DSSURSULDWH�HQYLURQPHQWDO�SHUIRUPDQFH� SURYLGLQJ WKHUPDO�FRPIRUW�HVSHFLDOO\�



ϲϳ

LQ� WKH� VXPPHU�� 7KLV� ZDV DFKLHYHG� E\� WKH� VSHFLILF� FRPSRQHQWV� LQ� WKH� YHUQDFXODU��

HPEHGGHG SDVVLYH� V\VWHPV� ZKLFK� VRXJKW� WR� UHVSRQG� WR D� QXPEHU� RI� HQYLURQPHQWDO�

IDFWRUV��7KH�UHVHDUFK�UHYLHZHG�KHUH�GHWHUPLQHG�WKHVH�IDFWRUV�DFFRUGLQJ�WR WKHLU�LPSDFW�RQ

WKHUPDO�FRPIRUW�UHODWHG�WR�FRROLQJ��KHDWLQJ��DQG�YHQWLODWLRQ��DV�ZHOO�DV�OLJKWLQJ��$V�D�UHVXOW�

GHVLUDEOH�HQYLURQPHQWDO�FRQGLWLRQV�ZHUH�H[SHULHQFHG�E\�WKH�LQKDELWDQWV�DW�YDULRXV�WLPHV�

GXULQJ�GLIIHUHQW�VHDVRQV�LQ�WKH�YDULRXV�DUHDV�DQG�VSDFHV�RI�WKH�YHUQDFXODU�KRXVH�

$V�D�UHVXOW��WKH�PDQ\�VWUDWHJLHV HPSOR\HG�LQ�WKH�YHUQDFXODU�KRXVH�UHOLHG�XSRQ�RFFXSDQWV·�

PRYHPHQWV��D�IORZ�RI�WKH�DUUDQJHPHQWV RI�WKH�IDPLO\�DFURVV�WKH GD\��VHDVRQ�FDQ�YDU\��

FRUUHVSRQGLQJ�WR�PLFUR�FOLPDWH�FRQGLWLRQV�SURYLGHG�E\�WKH YHUQDFXODU�FRXUW\DUG�KRXVHV��

7KHVH�UHODWHG�WR�WKH�LQIOXHQFH�RI WKH�PRYHPHQW�RI�VXQ�DQG�ZLQG��FKDQJHV LQ WHPSHUDWXUH�

ZKLFK�GLIIHUHQWLDWH�DQG�W\SLI\�RQH�PDLQ�VHDVRQ�IURP�DQRWKHU��DQG�DOVR�RQH�WUDQVLWLRQDO�

VHDVRQ�IURP�DQRWKHU��6WHDG��������S�����SRLQWHG�RXW�LQ�WKH�YHUQDFXODU�KRXVH�WKDW�WKHUH�LV�D�

QRWLFHDEOH� PLJUDWLRQ� IURP� WKH� FRRO� FHOODU� DW� GD\WLPH� WR� WKH� FRROHU� URRI� DW� QLJKW�� 7KH�

LPSRUWDQW�SRLQW�WR�QRWH�LV�ZK\�WKLV�KDSSHQV�DQG�WR�DQG�JLYH�HQRXJK�WLPH�WR�JDWKHU�WKH�

UHVXOWV��:H�FDQ�FODVVLI\�WKLV�PRYHPHQW�LQ�%DJKGDG�HVSHFLDOO\�DV�IROORZV�

6HDVRQDO�RFFXSDQWV·�PRYHPHQWV� ,Q�WKH�FDVH�RI�%DJKGDG��LWV�UHVLGHQWV�KDG�WR�FKDQJH�WKHLU�

IDPLO\� OLYLQJ�DFWLYLWLHV�ELDQQXDOO\��$FFRUGLQJ�WR�$O�$]]DZL� �����%���ZKR�FODVVLILHG� WKH�

VHDVRQDO�RFFXSDQWV·�PRYHPHQWV�LQWR�WZR�PRYHPHQWV�

)LUVWO\��0RYHPHQW�GXULQJ�WKH�FROG�VHDVRQ� 7KH�JURXQG�IORRU� LV�XVHG�QRZ�DQG�DJDLQ�DW�

GD\��KRZHYHU��LW�LV�QRW�HQWLUHO\�OHIW�DORQH�DV�WKH�FRUH�KRXVHKROG�GXWLHV�DUH�VWLOO�FRQGXFWHG�

WKHUH��7KH�ILUVW�IORRU�XVH�LV�IRU�YDULHG�RWKHU�IDPLO\�W\SH�HYHQWV��7KHUHIRUH��WKH�JURXQG�IORRU�

LV�QRW�XVHG�DV�PXFK�DV�WKH�ILUVW�IORRU��WKLV�LV�GXH�PDLQO\�WR�ULVLQJ�GDPSQHVV�DW�JURXQG�IORRU�

DQG� WKH� EDVHPHQW��:LWK� WKLV� FKDQJH�� WKH� RFFXSDQWV� IRUJR� WKH� RXWGRRU� VHFOXGHG� RSHQ�

VSDFHV� DQG� LQ�EHWZHHQ� VSDFHV� RQ� WKH� JURXQG� IORRU� IRU� WKH� HQFORVHG� DQG� FORVHG� LQVLGH�

VSDFHV�RQ�WKH�ILUVW�IORRU��$OVR��WKH�ILUVW�IORRU�REWDLQV�VXQOLJKW�IRU�D�ORQJHU�WLPH�WKDQ�WKH�

JURXQG�IORRU��

6HFRQGO\��0RYHPHQW�GXULQJ�WKH�KRW�VHDVRQ� 'XH�WR�WKH�PRUH�FRPIRUWDEOH�PLFUR�FOLPDWLF�

FRQGLWLRQV�� WKH� UHVLGHQWV�XWLOLVH� WKH�JURXQG� IORRU�� WKH� URRI� DQG� WKH�XQGHUJURXQG� OHYHO��

:LWK�WKLV�FKDQJH��WKH�RFFXSDQWV�IRUJR�WKH�LQVLGH�FORVHG�VSDFHV�RQ�WKH�ILUVW�IORRU�IRU�WKH�

RXWVLGH�VHFOXGHG�RSHQ�VSDFHV��,W�LV�ZRUWK�QRWLQJ�WKDW��DOO�\HDU��WKH�JURXQG�IORRU�UHFHLYHV�
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OHVV�VXQOLJKW�WKDQ�WKH�ILUVW�IORRU�DQG�WKXV�IURP�D�PLFUR�FOLPDWLF�YLHZSRLQW�WKH�JURXQG�IORRU�

LV�PRUH�DSSURSULDWH�DQG�DWWUDFWLYH�IRU�VXPPHU�LQKDELWDWLRQ�WKDQ�WKH�ILUVW�IORRU��EHFDXVH�RI�

WKH� VFRUFKLQJ� DQG� GU\� PLFUR�FOLPDWLF� FRQGLWLRQV� SUHGRPLQDWLQJ� LQ� LW�� )LJXUH� ����

LOOXVWUDWHV�WKHVH�GLIIHUHQW�PRYHPHQWV�LQ�GLIIHUHQW�VHDVRQV��WR�DFFRPSOLVK�GDLO\�DFWLYLWLHV�

:LQWHU 6XPPHU

$���7KH� IDPLOLHV�IRFXVHG�RQ� WKH� ILUVW� IORRU�RI� WKHLU DFWLYDWHV�DQG�WKH�JURXQG�

IORRU�LV�QRW�XVHG�DV�PXFK�DV�WKH�ILUVW�IORRU�

%���7KH�IDPLOLHV�IRFXVHG�RQ�WKH�JURXQG�DQG�VDUGDE�IORRUV�RI�WKHLU�DFWLYDWHV�DQG�

WKH�URRI�DQG�WKH�ILUVW�DQG�VHFRQG�IORRUV�ZHUH�QRW�

)LJXUH�������7KH�KRUL]RQWDO�DV�ZHOO�DV�YHUWLFDO�PRYHPHQWV�LQ�VHFWLRQV�RI�WKH�KRXVH�LQ�

GLIIHUHQW�VHDVRQV��WR�DFFRPSOLVK�GDLO\�DFWLYLWLHV�RI�YHUQDFXODU�KRXVH�LQ�%DJKGDG���5HVHDUFKHU�

'DLO\�RFFXSDQW�PRYHPHQW� ,Q�RQH�GD\��DQ�XUEDQ�IDPLO\�PLJKW�KDYH�D�GLIIHUHQW�URXWLQH�LQ�

WKH� VXPPHU� FRPSDUHG� WR� WKH�ZLQWHU�� 7KLV� LV� GXH� WR� WKH� FOLPDWH� FKDQJH� RXWVLGH� DQG�

WKHUHIRUH�IDPLOLHV�FKDQJH�WKHLU�OLIHVW\OH�WR�DGDSW���)RU�WKLV�VDPH�UHDVRQ��WKH�GHVLJQ�RI�WKH�

ZKROH� FRQVWUXFWLRQ� RI� WKH� EXLOGLQJV� QHHG� DOVR� WR� WDNH� WKLV� LQWR� DFFRXQW�� � $O�$]]DZL�

�����$��LGHQWLILHG�WZR�W\SHV�RI�GDLO\�VKLIWV�LQ�WKH�YHUQDFXODU�KRXVH�LQ�%DJKGDG��

9HUWLFDO�PRYHPHQWV� LQ�VXPPHUWLPH� 9HUWLFDO�PRYHPHQWV�RFFXU� LQ� VHFWLRQ��DQG�KDSSHQ�

EHWZHHQ�RQH�OHYHO�DQG�DQRWKHU�JHQHUDOO\�E\�JRLQJ�WKURXJK�WKH�FRXUW\DUG��'XULQJ�D�W\SLFDO�

GD\�LQ�WKH�KRW�DQG�GU\�VHDVRQ��WKH�IDPLO\�VSHQG�WKH�QLJKW�DVOHHS�RQ�WKH�URRI�RQ�WKH�VHFRQG�

IORRU��DQG�LQ�WKH�PRUQLQJ�JR�WR�WKH�JURXQG�IORRU�DQG�XVXDOO\�HDW�EUHDNIDVW�LQ�WKH�FRXUW\DUG�
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RU�D�VSDFH�QHDU�LW��7KH�UHVLGHQWV�PRYH�IURP�VLGH�WR�VLGH�RU�IURP�FRUQHU�WR�FRUQHU�LQ�WKH�

FRXUW\DUG� DW� PLG�PRUQLQJ� ZKHUH� WKH\� KDYH� OXQFK�� )ROORZLQJ� OXQFK�� WKH� RFFXSDQWV�

JHQHUDOO\�JR�GRZQ�WR�WKH�LQKDELWDEOH�URRPV�RQ�WKH�JURXQG�IORRU�RU�XQGHUJURXQG�OHYHOV��

7KH\� IRUJR� WKHLU� VKHOWHU� XQGHUJURXQG� DQG� EHJLQ� OLYLQJ� DERYH� JURXQG� RQ� WKDW� GD\� DW�

DURXQG�WHD�WLPH��$URXQG�VXQVHW��WKH\�ZLOO�UHWXUQ�WR�WKH�WHUUDFH��7KH�FRXUW\DUG�LV�ZKHUH�

GLQQHU�LV�VHUYHG��RU�WKH�KDOI�RSHQ�DUHD�RQ�WKH�JURXQG�IORRU��$IWHU�WKDW��WKH�UHVLGHQWV�JR�XS�

WR�WKH�URRI�OHYHO�ZKHUH�WKH\�KDYH�WKHLU�GDLO\�HYHQLQJ�

+RUL]RQWDO�PRYHPHQWV� LQ� VXPPHUWLPH� +RUL]RQWDO�PRYHPHQWV� DUH�SHUIRUPHG�E\�SODQ�

DQG� RFFXU� HLWKHU� ZLWKLQ� WKH� FRXUW\DUG� RU� EHWZHHQ� RQH� VSDFH� DQG� DQRWKHU�� 7KHVH�

PRYHPHQWV�KDSSHQ�LQ�GLIIHUHQW�WLPH�SHULRGV��)LUVWO\��DW�PLG� RU�ODWH�PRUQLQJ�WR�HVFDSH�

WKH� GLUHFW� VXQOLJKW�� WKH� LQKDELWDQWV� PRYH� VLGHV� LQ� WKH� FRXUW\DUG� E\� IROORZLQJ� WKH�

FRPSDUDWLYH� FRROQHVV� RI� WKH� VKDGH�� 6HFRQGO\�� DURXQG�PLGGD\�� ZKHQ� WKH� VXQ� LV� DW� LWV�

]HQLWK��WKH�RFFXSDQWV�JR�LQWR�D�VSDFH�RQ�WKH�JURXQG�IORRU�OHDYLQJ�WKH�FRXUW\DUG��7KLUGO\�

WRZDUGV�WKH�HYHQLQJ��WKH�SHRSOH�OLYLQJ�WKHUH�PRYH�IURP�WKH�VHPL�RSHQ�VSDFH�DQG�DJDLQ�

JR�WR�WKH�FRXUW\DUG�WR�EHQHILW�IURP�WKH�KRW�IORRU�WR�WKH�FRROHU�VN\��ZKHQ�WKH�]HQLWK�LV�DW�LWV�

FRROHVW��7KH�SK\VLFDO�YHUWLFDO�DQG�KRUL]RQWDO�PRYHPHQW�EHWZHHQ�WKH�KRXVH�SDUWV�GXULQJ�

WKH�GD\�DQG�QLJKW�RU�ZLQWHU�DQG�VXPPHU�UHIOHFWV�WKH�RULJLQDO�IDPLO\�OLIHVW\OH�LQ�YHUQDFXODU�

KRXVH�LQ�%DJKGDG�

���������7KH�IDFWRUV�HIIHFWLYH�LQ�SURYLGLQJ�FRPIRUW�LQ�YHUQDFXODU�KRXVHV��WKHUPDO�

DQG�VRFLR�FXOWXUDOO\�IDFWRUV

9DULRXV� IDFWRUV�ZLOO� EH� UHYLHZHG� EHORZ� DQG� DV�ZHOO� KDYH� EHHQ� FRQVLGHUHG� DFURVV� WKLV�

UHVHDUFK�FKDSWHUV�DV�WKH�PRVW�VLJQLILFDQW�LVVXHV�IRU�WKH�LQKDELWDQWV�RI�WKDW�KRXVH�W\SHV�

7KH�IROORZLQJ�WKHPHV�ZLOO�EH�UHYLHZHG�ZLWKLQ�WKH�FRXUVH�RI�WKH�UHVHDUFK��

� 8UEDQ�GHVLJQ�IDFWRUV�

� $UFKLWHFWXUDO�IDFWRUV��

� (QYLURQPHQWDO�IDFWRUV��

� 6RFLR�FXOWXUDO�IDFWRUV��
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8UEDQ�GHVLJQ�IDFWRUV LQ�YHUQDFXODU�KRXVHV� 7KLV�VHFWLRQ�H[DPLQHV�WKH�OLWHUDWXUH�UHYLHZ�

UHVXOWV�RQ�WKH�H[WHQW�WR�ZKLFK�XUEDQ�IDEULF�RI�WKH�YHUQDFXODU�KRXVHV�VDWLVI\�WKH�QHHGV�RI�

WKHLU� RFFXSDQWV� LQ� DQ� HQYLURQPHQWDOO\� DQG� VRFLDO�FXOWXUDO� ZD\V�� 2QH� XUEDQ� SODQQLQJ�

GHVLJQ� VWUDWHJ\�QRWHG�E\�$JKD� ������� LV� WKDW�GXH� WR� WKH� FRPSDFW�XUEDQ� OD\RXWV�RI� WKH�

YHUQDFXODU�KRXVHV��WKH�FORVHQHVV�RI�WKH�KRXVHV�SURGXFHV�VKDGLQJV�WKDW�LQ�WKH�VXPPHU�JLYH�

SURWHFWLRQV�IURP�WKH�VXQ��7KH�KRXVH
V�LQWHUQDO�ZDOOV�DUH�DOVR�YHU\�WKLFN�DQG�WKH\
UH�DOZD\V�

LQ�WKH�VKDGH��WKXV�SURYLGLQJ�FRPIRUWDEOH�LQWHUQDO�WKHUPDO�HQYLURQPHQW�FRQGLWLRQV�IRU�WKH�

LQWHULRU��)XUWKHU�GHWDLOV�RI�WKH�XUEDQ�GHVLJQ�VWUDWHJLHV�DVVRFLDWHG�ZLWK�YHUQDFXODU�KRXVLQJ��

DV�QRWHG�LQ�WKH�OLWHUDWXUH��DUH�JLYHQ�LQ�7DEOH������

7DEOH����� 6KRZV�WKH�XUEDQ�GHVLJQ�VWUDWHJLHV�RI�WKH�YHUQDFXODU�KRXVHV�

7DEOH������ 7KH�XUEDQ�GHVLJQ�VWUDWHJLHV
'HVLJQ�VWUDWHJ\ 'HVFULSWLRQ 5HI�
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,W� KDV� EHHQ� IRXQG� IURP� WKH� OLWHUDWXUH� WKDW� WKH� XUEDQ� IDEULF� RI WKH�
YHUQDFXODU�DUHDV�LV�FRPSDFW�DQG�YHUQDFXODU�KRXVH�UHVLGHQWV�DUH�FRQWHQW�
DERXW� WKH� QHLJKERUKRRG� WKH\� UHVLGH� LQ�� ,Q� DGGLWLRQ�� DOO� ZRUNSODFHV��
VFKRROV�DV�ZHOO�DV�VKRSV�DUH�LQ�WKH�KRPHV·�ZDONLQJ�G LVWDQFH��$OVR��LW�ZDV�
UHYHDOHG� WKDW� UHVLGHQWV� WHQG� WR� VRFLDOL]H� ZLWK� WKHLU� QHLJKERUV� LQ� D�
IUHTXHQW�PDQQHU��:LWK�WKH�YHUQDFXODU�DUHDV��XVLQJ�FDU�VKRZV�GLIILFXOWLHV�
LQ�DFFHVVLQJ�KRPHV�GXH�WR�WKH�DOOH\ZD\V�ZKLFK�DUH�PRVWO\�QDUURZ�
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7KH�RULHQWDWLRQ�RI YHUQDFXODU�KRXVH�ZDV�IRUPHG�DFFRUGLQJ�WR�WKH�VRFLR�
FXOWXUH�HIIHFWV�DQG�DV�DQ�DSSURSULDWH�UHVSRQVH�WR�ELRFOLPDWLF�UHJLRQV�ZLWK�
WKH�H[SHULHQFH�RI�FHQWXULHV��7KRXJK�ZH�FDQQRW�FODLP�WKDW�LW�LV�RQO\�WKH�
UHDVRQ�IRU� WKH�IRUPDWLRQ�RI�GZHOOLQJV�� WKH�ERWK�HIIHFWV�RI�VRFLR�FXOWXUH�
DQG� ELRFOLPDWLF� UHJLRQV� RI� ,UDT� QRW� EH� QHJOHFWHG�� )RU� H[DPSOH�� LQ�
YHUQDFXODU�KRXVH�LW�LV�FRQVLGHUHG�YHU\�YDOXDEOH�WR�EXLOG�WKH�PDLQ�IDFDGH�
WRZDUGV�´TLEODµ��WKH�G LUHFWLRQ�WRZDUGV�WKH�KRO\�ODQG �RI�,VODP��0HFFD���
7KH�RSWLPXP�RULHQWDWLRQ�IRU�XQLODWHUDO�KRXVHV�LQ�%DJKGDG�DUH�VRXWK�DQG�
PD\�EH����ZHVW�RI�VRXWK��7KH�GLUHFWLRQ�RI�0HFFD�IURP�,UDT�DUH�DOPRVW�
VRXWK�����DQG����ZHVW�VRXWK��,�W�FDQ�EH�HDVLO\�VHHQ�WKDW�WKHVH�GLUHFWLRQV�
DUH�HLWKHU�DOPRVW�H[DFWO\�RSWLPXP�GLUHFWLRQ��RU�WKH\�DUH�LQ�WKH�RSWLPXP�
GLUHFWLRQ�UDQJH�
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,W�KDV�EHHQ�IRXQG�IURP�OLWHUDWXUH�WKDW�FRXUW\DUGV�KDYH�WKH�SRWHQWLDO�WR�
SURYLGH�SULYDF\�IRU�WKH�LQKDELWDQWV�ZKHQ�GRLQJ�PRVW�QRUPDO�GD\�WR�GD\�
DFWLYLWLHV�
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$UFKLWHFWXUDO�IDFWRUV LQ�YHUQDFXODU�KRXVHV� 7KH�DUFKLWHFWXUDO�IDFWRUV�DUH�UHODWHG�WR�WKH�

XQGHUVWDQGLQJ�RI�WKH�H[WHQW�WR�ZKLFK�YHUQDFXODU�KRXVHV�DUFKLWHFWXUH�VDWLVILHV�WKH�QHHGV�RI�

WKH�RFFXSDQWV��OLNH�WKH�W\SHV�DQG�IXQFWLRQV�RI�KDELWDEOH�VSDFHV�DQG�URRPV��5HVHDUFKHUV�LQ�

WKLV�ILHOG�KDYH�LGHQWLILHG�WKHVH�DUFKLWHFWXUDO�IDFWRUV�EHLQJ�LPSRUWDQW��7DEOH������VKRZV�WKH�

DUFKLWHFWXUDO�IDFWRUV�VWUDWHJLHV�RI�WKH�YHUQDFXODU�KRXVHV WKDW�UHOHYDQW�WR�WKLV�WKHVLV��,W�FDQ�

EH� VHHQ� WKDW� WKLV� GHVFULSWLRQ� DQG� XQGHUVWDQGLQJ� RI� WKH� YHUQDFXODU� KRXVHV� RFFXSDWLRQ�

GHSHQGHG�RQ�DQ�HVVHQWLDO�XQGHUVWDQGLQJ�RI�WKH�KRXVHV
�SDVVLYH�IXQFWLRQLQJ��WKRURXJKO\��

LW� SURYLGHV� D� FRPSUHKHQVLYH� XQGHUVWDQGLQJ� RI� FOLPDWH� DQG� VHDVRQDO� UHVSRQVLYH� OLYLQJ�

WHFKQLTXHV�DQG�VWUDWHJLHV�

7DEOH ���� ��7KH�DUFKLWHFWXUH�GHVLJQ�VWUDWHJLHV�LQ�YHUQDFXODU�
KRXVH

'HVLJQ�VWUDWHJLHV

$
UF
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HF
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HV
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)RUP�

:LQGRZ�GHVLJQ� 6L]H�RI�ZLQGRZ

6KDGLQJ�GHYLFH

*OD]LQJ�GHVLJQ�

(QYHORSH�GHVLJQ

5RRI�WHUUDFH�GHVLJQ

5HVHDUFKHU�GHSHQG�RQ��:DUUHQ��������)HWKL�������$O�
.DLVL�������$JKD�������

)RUP�� 7KH�IRUP�RI�YHUQDFXODU�KRXVH�ZDV�IRUPHG�DFFRUGLQJ�WR�WKH�VRFLR�FXOWXUH�HIIHFWV�

DQG�DV�DQ�DSSURSULDWH�UHVSRQVH�WR�ELRFOLPDWLF�UHJLRQV�ZLWK�WKH�H[SHULHQFH�RI�FHQWXULHV �$O�

.DLVL������� $JKD�� ������� 7KRXJK� ZH� FDQQRW� FODLP� WKDW� LW� LV� RQO\� WKH� UHDVRQ� IRU� WKH�

IRUPDWLRQ�RI�GZHOOLQJV��WKH�ERWK�HIIHFWV�RI�VRFLR�FXOWXUH�DQG�ELRFOLPDWLF�UHJLRQV�RI�,UDT�QRW�

EH�QHJOHFWHG��WKH�OLWHUDWXUH�VKRZV�WKDW�WKH�LQWURYHUWHG�FRXUW\DUG�VW\OH�LV�VWLOO�WKH�LGHDO�W\SH��

FRQVLGHULQJ�WKHLU�ZHDWKHU�FRQGLWLRQV�DQG�FXOWXUDO�LQFOXVLYHQHVV�LQ�%DJKGDG��,UDT��:DUUHQ��

������)HWKL�������$O�.DLVL�������$JKD���������7KH�KRXVHV�DUH�XVXDOO\�UHFWDQJXODU�RU�FXELF�

LQ�VKDSH�DQG�FRXUW\DUGV�UHGXFH�WKH�H[SRVHG�DUHD�WR�VXQ�LQ�VXPPHU�DQG�ZLQWHU�UDLQV��,Q�D�

W\SLFDO�%DJKGDGL�KRXVH��WUDGLWLRQDOO\�WKH�YHUQDFXODU�FRXUW\DUG�KRXVH�REVHUYHG�FXOWXUDO�

YDOXHV�WKURXJK�LWV� W\SH��ZKHUH�ZLQGRZV�RSHQHG�LQ�WKH�FRXUW\DUG�LQVWHDG�RI�IDFLQJ�WKH�

QHLJKERXUKRRG��WKXV�IDFLOLWDWLQJ�WKH�LQFUHDVHG�GZHOOHU·V�FRQWURO�RYHU�WKH�SK\VLFDO�IRUP�
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DERYH�WKHLU�FRPIRUW �$JKD��������� 7KH�FRXUW\DUG
V�LQIOXHQFH�RQ�PRGHUDWLQJ�WHPSHUDWXUHV�

DQG� LQ� HQKDQFLQJ� DLU� FLUFXODWLRQ� FDQQRW� EH� LJQRUHG� WR� HQVXUH� DGHTXDWH� YHQWLODWLRQ� LQ�

NLWFKHQV��EDWKURRPV�DQG�KDOOV �:DUUHQ��������)HWKL�������$O�.DLVL�������$JKD���������$OVR��

YHUQDFXODU� KRXVHV·� FRPSDFW� OD\RXW� DORQJ� ZLWK� WKH� QHDUQHVV� LQ� KRXVHV� DOORZV� IRU�

SURWHFWLRQ�RI� WKHVH�KRXVHV� IURP� WKH� UDLQ� LQ�ZLQWHU�DQG�VXQ� LQ� VXPPHU��0RGLI\LQJ� WKH�

PLFURFOLPDWH�DQG�PDLQWDLQLQJ�IDPLOLDO�SULYDF\��ZKLFK�KDG�EHHQ�VROYHG�LQ�WKH�YHUQDFXODU�

KRXVH� E\� WKH� IRUP�ZKLFK� DOORZHG� WKH� RSHQLQJV� WR� EH�GLUHFWHG� WR� WKH� FRXUW\DUG� LV� QRW�

DSSOLHG�LQ�WKH�FRQWHPSRUDU\�%DJKGDGL�KRXVH �$JKD���������7KH�VHFUHW�EHKLQG�WKH�VXFFHVV�

DQG�XQLTXHQHVV�RI�WKH�YHUQDFXODU�IRUP�RI�WKH�%DJKGDGL�KRXVH�ZDV�WKDW�LW�EULOOLDQWO\�VROYHG�

WKH�HTXDWLRQ�WKDW�FRQWDLQV�GLIIHUHQW�HQYLURQPHQWDO�DQG�VRFLDO�YDULDEOHV�LQ�D�YHU\�DGYDQFHG�

PDQQHU�

:LQGRZ� GHVLJQ�� 7KH� OLWHUDWXUH� UHYLHZ� �:DUUHQ������� :DUUHQ�� ������ )HWKL������� $O�

$]]DZL�������DQG�$O�.DLVL�������DQG�$JKD��������VWDWHV�WKDW�WKH�ZLQGRZ��VKDQDVKHHO��LQ�

YHUQDFXODU�KRXVH�ZDV�IRUPHG�DFFRUGLQJ�WR�WKH�VRFLR�FXOWXUH�HIIHFWV�DQG�DV�DQ�DSSURSULDWH�

UHVSRQVH�WR�ELRFOLPDWLF�UHJLRQV�ZLWK�WKH�H[SHULHQFH�RI�FHQWXULHV��7KRXJK�ZH�FDQQRW�FODLP�

WKDW�LW�LV�RQO\�WKH�UHDVRQ�IRU�WKH�IRUPDWLRQ�RI�GZHOOLQJV��WKH�ERWK�HIIHFWV�RI�VRFLR�FXOWXUH�

DQG� ELRFOLPDWLF� UHJLRQV� RI� ,UDT� QRW� EH� QHJOHFWHG� 6KDQDVKHHO ZDV� ZLGHO\� XVHG� LQ� WKH�

IDFDGHV�RI� WKH�YHUQDFXODU�KRXVHV� LQ�%DJKGDG��7KH� VKDQDVKHHO� LV� DQ� HIILFLHQW� IHDWXUH� LQ�

SURYLGLQJ�SULYDF\��VKDGH�DQG�HQFRXUDJLQJ�DLU�FLUFXODWLRQ�E\�SHUPLWWLQJ�WKH�RSHQLQJ�RI�

ZLQGRZV�ZKLOH�VFUHHQLQJ�WKH�RFFXSDQWV�ZLWKLQ��,Q�WKH�PRGHUQ�HUD�VXFK�IXQFWLRQDO�DQG�

FXOWXUDO�SXUSRVLYHQHVV�KDV�EHHQ�QHJOHFWHG��7KXV��ZKHUHDV�WKH�VKDQDVKHHO�ZDV�XVHG�ERWK�

IRU� IXQFWLRQDO� DQG� DHVWKHWLF� SXUSRVHV�� LWV� HIIHFW� FRXOG� EH� DFKLHYHG� E\� FRQWHPSRUDU\�

DUFKLWHFWXUH��ZLWK�WKH�VDPH�FXOWXUDO�DQG�HQYLURQPHQWDO�YDOXH��

:LQGRZV�JOD]LQJ��,W�KDV�EHHQ�IRXQG�IURP�WKH�OLWHUDWXUH�WKDW�WKH�GHVLJQ�RI�VKDQDVKHHO�LQ�

YHUQDFXODU�KRXVH�FRQVLVWV�RI�SURMHFWLQJ�RULHO ZLQGRZV�HQFORVHG�ZLWK�ODWWLFHV�IRXQG�RQ�WKH�

VHFRQG�IORRU�RI�WKH�KRXVH�RU�KLJKHU��RIWHQ�OLQHG�ZLWK VWDLQHG�JODVV��7KLV�LV�D�NH\�IHDWXUH�IRU�

UHGXFLQJ� VRODU� JDLQV� DQG� WKHUHE\� UHGXFLQJ� HQHUJ\� FRQVXPSWLRQ��$OVR�� LW� LV� WR�SURYLGH�

QDWXUDO�OLJKW�DW�WKH�VDPH�WLPH��

(QYHORSH�GHVLJQ��,W�KDV�EHHQ�IRXQG�IURP�OLWHUDWXUH�WKDW�WKH�IXQFWLRQ�RI�WKH�KRXVH�HQYHORSH�

LV�WR�UHVLVW�WKH�KHDW�WUDQVIHUHQFH��UHIOHFWLQJ�WKH�VXQ�UD\V�DV�SRVVLEOH��PLQLPLVH�WKH�VRODU�DQG�
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KHDW�JDLQ�LQ�RUGHU�WR�FUHDWH�FRRO�FRQGLWLRQV�LQVLGH�DQG�FRXQWHUDFW�WKH�H[FHVVLYH�VRODU�JDLQ��

7KH� H[WHULRU� ZDOOV� RI� WKH� YHUQDFXODU� KRXVH� FRQVWUXFWHG� XVLQJ� WUDGLWLRQDO� DQG� ORFDO�

PDWHULDOV�VXLWHG�WR�FOLPDWLF�FRQGLWLRQV�OLNH�PXG�EULFN�RU�VWRQH�ZLWK WKLQQHVV�EHWZHHQ�����

���FP��7KHVH�FRQVWUXFWLRQ�PDWHULDOV�ZLWK�WKH�WKLFNQHVV�LQFUHDVH�WKH�WKHUPDO�LQVXODWLRQ�LQ�

WKH�GD\�WLPH�DQG�VWRUH�DV�ZHOO�DV�GHOD\�KHDW�WUDQVIHU�DW�QLJKW��

5RRI�WHUUDFH�GHVLJQ� ,W�KDV�EHHQ�IRXQG�IURP�WKH�OLWHUDWXUH�WKDW�WKH�YHUQDFXODU KRXVH�RIIHUV�

FRPSOHWH�SULYDF\�WR�LQKDELWDQWV�DV�DQ�DUHD�RI�VOHHSLQJ�LQ�WKH�QLJKW�GXULQJ�WKH�VXPPHUV��

7KH�SDUDSHW�ZDOO�DQG�LWV�KHLJKW�DOORZ�WKH�SUHYHQWLRQ�RI�SHHNLQJ�IURP�QHLJKERXUV��

7KH� 6RFLR�FXOWXUDO� IDFWRUV� LQ� YHUQDFXODU� KRXVHV� 7KLV� VHFWLRQ� SUHVHQWV� OLWHUDWXUH�

RXWFRPHV�RQ� WKH�VRFLR�FXOWXUDO� LVVXHV� UHODWHG� WR�YHUQDFXODU�KRXVH�� LQ�SUHYLRXV�VWXGLHV��

SULYDF\�KDV�FRQVLGHUHG�D�VLJQLILFDQW�DVSHFW�RI�VRFLHW\�LQ�%DJKGDG��KRZHYHU��WKH�H[WHQW�WR�

ZKLFK�WKLV�LV�UHPDLQ�LPSRUWDQW�LQ�WKH�FXUUHQW�FRQWH[W�LQ�VSLWH�RI�WKH�FKDQJHV�LQ�WKH�VRFLHW\·V�

IDEULF�LV�VXEMHFWHG�WR�TXHU\�

7KH�YHUQDFXODU�KRXVH�GHVLJQ�HYROYHG�WR�UHVSRQG�WKURXJK�VHWV�RI�REMHFWLYHV��WKLV�KRXVLQJ�

W\SH�ZDV�EXLOW�WR�IXOILO�DQG�VDWLVI\�WKH�RFFXSDQWV
�IXQFWLRQDO�UHTXLUHPHQWV��IRU�LQVWDQFH�WKH�

HQYLURQPHQWDO� DQG� VRFLR�FXOWXUDO� GHPDQGV�� 7KLV� VHFWLRQ� IRFXVHV� RQ� WKH� VRFLDO�FXOWXUDO�

DVSHFWV�ZKLFK�GULYHQ�WKH�GHVLJQV��SDUWLFXODUO\�WKH�VWUDWHJLHV�WR�SURYLGH�IXOO�SULYDF\�IRU�WKH�

RFFXSDQWV��$JKD��������6DOPDQ���������

7KH�IROORZLQJ�GHVLJQ�VWUDWHJLHV�ZLOO�EH�GLVFXVVHG�DQG�LOOXVWUDWHG�EHORZ�

x (QWUDQFH��0HMD]��

x &RXUW\DUG�

x 5RRPV�LQZDUGV�ORRNLQJ�WR�WKH�FRXUW\DUG�

x 6KDQDVKHHO�

x 6SLULWHG�0DOH�YLVLWRUV�URRP�WR�DFKLHYH�LQKDELWDQW·V�SULYDF\�

x 5RRI�WHUUDFH�² VOHHSLQJ��

3ODQV�DQG�LPDJHV�RI�WKH�YHUQDFXODU�KRXVH�DUH�SURYLGHG�EHORZ��LQ�)LJXUH������WR������ DQG�

7DEOH����� SURYLGHV�WKH�GHWDLOV�RI�GHVLJQ�VWUDWHJLHV�
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&ŝŐƵƌĞ�Ϯ͘Ϯϰ͗��ŶƚƌĂŶĐĞ�ĚĞƐŝŐŶ�ŝŶ ǀĞƌŶĂĐƵůĂƌ ŚŽƵƐĞ ;ZĞƐĞĂƌĐŚĞƌͿ

&ŝŐƵƌĞ�Ϯ͘Ϯϱ͗�Ŷ ĞǆƚĞƌŝŽƌ�ǀŝĞǁ�ŽĨ�ƚŚĞ�ĞŶƚƌĂŶĐĞ�ŝŶ
ƚŚĞ��ǀĞƌŶĂĐƵůĂƌ�ŚŽƵƐĞ�;ZĞƐĞĂƌĐŚĞƌͿ

&ŝŐƵƌĞ�Ϯ͘Ϯϲ͗ �Ŷ ŝŶƚĞƌŝŽƌ�ǀŝĞǁ�ŽĨ�ƚŚĞ�
ĞŶƚƌĂŶĐĞ�ŝŶ�ǀĞƌŶĂĐƵůĂƌ�ŚŽƵƐĞ�

;ZĞƐĞĂƌĐŚĞƌͿ
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&ŝŐƵƌĞ�Ϯ͘Ϯϳ͗dŚĞ�ŝŶƚĞƌŝŽƌ�ŽĨ�ƚŚĞ�ƐŚĂŶĂƐŚĞĞů�ƌŽŽŵ;ZĞƐĞĂƌĐŚĞƌͿ

)LJXUH������ 7KH�XUVL�URRP�LQWHUQDO

6RXUFH���6DOPDQ������
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7DEOH����� VKRZV�GHWDLOV�RI�6RFLR�FXOWXUDO�GHVLJQ�VWUDWHJLHV�

7DEOH������ 6RFLR�FXOWXUDO�IDFWRUV�LQ�YHUQDFXODU�KRXVH

6RFLR�FXOWXUDO�
VWUDWHJLHV

'HVFULSWLRQV

(QWUDQFH��0HMD]�

7KH�DUFKLWHFWXUDO�GHVLJQ�RI�WKH�HQWUDQFH�SUHYHQWV�WKH�GLUHFW�

H\H�FRQWDFW�IURP�RXWVLGH�WRZDUGV�WKH�VRFLDO�DUHD�RI�WKH�

KRXVH��VR�SURWHFWLQJ�LQVLGHUV�IURP�RXWVLGHUV·�JODQFHV�

&RXUW\DUG

x SURYLGH� SULYDF\� IRU� WKH� LQKDELWDQWV� ZKHQ� GRLQJ� PRVW�

QRUPDO�GD\�WR�GD\�DFWLYLWLHV

x 3URYLGLQJ� WKH� LQWHUPHGLDWH� FRQQHFWLRQ� EHWZHHQ� WKH�

YDULRXV�FRPSRQHQWV�DQG�VXE�XQLWV�RI�WKH�KRXVH�

5RRPV� LQZDUGV�

ORRNLQJ� WR� WKH�

FRXUW\DUG

7KH� FRUH� RI� YHUQDFXODU� KRPHV� LV� FRQVLGHUHG� WR� EH� WKH�

FRXUW\DUG�ZKHUH�DOO�URRPV�IDFH�WRZDUGV�LW��7KXV��LW�KDV�WKH�

SRWHQWLDO�WR�SURYLGH�FRQILGHQWLDOLW\�IRU�WKH�LQKDELWDQWV�ZKLOH�

GRLQJ�PRVW�QRUPDO�GD\�WR�GD\�DFWLYLWLHV�

6KDQDVKHHO
WKH� 6KDQDVKHHO�� ZKLFK� DVVLVWV� LQ� PDLQWDLQLQJ� LQWHUDFWLRQV�

DPRQJ�ZRPHQ�IURP�QHLJKERXULQJ�KRXVHV�

6SLULWHG� 0DOH�

YLVLWRUV� URRP� WR�

DFKLHYH� LQKDELWDQWV�

SULYDF\

7KH� WUDGLWLRQDO� KRXVH� FRPSULVHV� RI� UHFHSWLRQ� URRP�

�LQKDELWDEOH�URRP��LQ�RUGHU�WR�SURYLGH�FRPSOHWH�SULYDF\��,W�

LV�XVHG�IRU�PDOH�YLVLWRUV��VXLWHG�RII�WKH�HQWU\�FRXUW\DUG��7KH�

DFFHVV� WR� WKLV� URRP� LV� WKURXJK�0HMD]�� WKH� HQWUDQFH� RI� WKH�

KRXVH�

7KH� VHPLSXEOLF� DUHDV� DUH� FRQQHFWHG� WR� WKH� VHPLSXEOLF�

HQWUDQFH� KHQFH� DOORZLQJ� YLHZV� IURP� PHQ�� JXHVWV� DQG�

RXWVLGHUV�

5RRI�WHUUDFH

3URYLVLRQ� RI� RYHUDOO� SULYDF\� IRU� VOHHSLQJ� DW� QLJKW�WLPH�

GXULQJ� VXPPHUV�� 7KH� KLJK� HQRXJK�SDUDSHW�ZDOO�PDNHV� LW�

KHOSIXO�WR�DYRLG�XQQHFHVVDU\�JODQFLQJ�IURP�QHLJKERUV�

6RXUFH��5HVHDUFKHU�GHSHQG�RQ��:DUUHQ�������:DUUHQ��������)HWKL�������$O�

$]]DZL�������$O�.DLVL������� 5DJHWWH�������DQG $JKD������
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7KH�FXOWXUDO��VRFLDO�DQG�EHKDYLRXUDO UXOHV�DUH�FRQVLGHUHG�IRU�GLIIHUHQW�VSDFHV�RI�WKH�KRXVH��

9HUQDFXODU�KRXVHV�KDYH� VRFLDO� VSDFHV� DFFRUGLQJ� WR� OLIHVW\OH�RI� IDPLO\�PHPEHUV� LQ� ,UDT�

�.KDWWDE�� ������� ,W
V� D� NQRZQ� SKHQRPHQRQ� WKDW� IDPLO\� DIILOLDWLRQ�� VRFLDO� LGHQWLW\� DQG�

FXOWXUH� LV� UHSUHVHQWDWLYH�RI� WKH�KRPHV� �-LER\H�DQG�2JXQVKDNLQ�� �������+HQFH�� UHOHYDQW�

DXWKRULWLHV�DQG�RUJDQL]DWLRQV�DUH�XVXDOO\�FDUHIXO�DERXW�FRQVLGHULQJ�WKH�UHTXLUHPHQWV�RI�

WKH�IDPLOLHV��7KLV�LQYROYHV�GHYHORSLQJ�VXLWDEOH�VROXWLRQV�EDVHG�RQ�WKH�OLPLWHG�VSDFHV�LQ�

RUGHU�WR�LQFRUSRUDWH WKH�YDU\LQJ�FXOWXUDO�DV�ZHOO�DV�VRFLDO�UHTXLUHPHQWV��7KLV�DOORZV�IRU�

LQFRUSRUDWLQJ�GHJUHHV�RI�SULYDF\�ZLWKLQ�KRXVHV�HYHQ� WKRXJK�WKH�KRXVH�SODQV�DUH�ULJLG�

�%RXGLDI���������)RU�LQVWDQFH��ZLWK�WKH�H[SHFWDWLRQ�RI�DQ�DUULYDO�RI�D�QHZ�PHPEHU�VXFK�DV�

D� VSRXVH� RU D� EDE\� LQ� WKH� KRXVH�� WKH� KRXVH� LPPHGLDWHO\� UHTXLUHV� D� FUXFLDO� FKDQJH��

VSHFLILFDOO\�LQ�WHUPV�RI�LWV�VSDWLDO�RUJDQL]DWLRQ��7KLV�LV�WR�DOORZ�WKH�HPEUDFHPHQW�RI�WKH�

QHZ� IDPLO\�PHPEHU��0DLQWDLQLQJ� WKH� UHOLJLRXV�DV�ZHOO� DV� VRFLDO� DQG� FXOWXUDO� YDOXHV� LV�

H[WUHPHO\� LPSRUWDQW�� 7KLV� LV� UHSUHVHQWHG� LQ� WKH� IXQFWLRQDO�� VSDWLDO� DQG� SK\VLFDO�

FKDUDFWHULVWLFV� RI� EXLOGLQJV� DQG� FRQVWUXFWLRQ� VLWHV� VXFK� DV� WDODU� DQG� LZDQ�� ZKHUH� WKH�

SODQWDWLRQ�DQG�VSDFH�DUH�GLYLGHG�VSDWLDOO\��7KH�VSDWLDO�RUJDQL]DWLRQ�DQG�DUFKLWHFWXUH�RI�

YHUQDFXODU�KRXVHV�DQG�WKHLU�DFWLYLWLHV�WHQGV�WR�SOD\�D�JUHDW�UROH�LQ�PDLQWDLQLQJ�IDPLO\�WLHV�

ZLWK� SURWHFWHG� VKHOWHULQJ�ZLWKRXW� DQ\� LQYROYHPHQW� RI� RXWVLGHUV�� 7KH� SULYDF\� LQ� ,UDTL�

KRXVH�LV�PDLQWDLQHG�WKURXJK�FDQWLOHYHUHG�FRPSRQHQWV��ZKLFK�DUH�D�UHSUHVHQWDWLRQ�RI�WKH

SK\VLFDO� HOHPHQWV� ZLWKLQ� D� KRXVLQJ� XQLW� WKDW� DOORZ� IRU� XVHUV·� SULYDF\�� 7KHVH� DUH�

SDUWLFXODUO\�LPSRUWDQW�IRU�ZRPHQ�LQ�RUGHU�WR�DOORZ�WKHP�WR�PDLQWDLQ�JHQGHU�VHJUHJDWLRQ�

DQG� DFKLHYLQJ� YLVXDO� FRQWDFWV� ZLWK� UHTXLUHG� YLVLWRUV� DQG� RXWVLGHUV� ZLWKRXW� JHWWLQJ�

REVHUYHG�E\�DQ\RQH�ZKR� LV�QRW�D�PHPEHU�RI� IDPLO\��6LPLODUO\��RQH�RI� WKH�FDQWLOHYHUHG�

FRPSRQHQWV�LV�WKH�6KDQDVKHHO��ZKLFK�DVVLVWV�LQ�PDLQWDLQLQJ�LQWHUDFWLRQV�DPRQJ�ZRPHQ�

IURP�QHLJKERXULQJ�KRXVHV��7KLV�LV�GXH�WR�WKH�GHVLJQ�RI�WKLV�NLQG�RI�DUFKLWHFWXUH��ZKLFK�

FRQVLVWV� RI� SURMHFWLQJ� RULHO� ZLQGRZV� HQFORVHG� ZLWK� ODWWLFHV�� 7KH� OHYHO� DQG� GHJUHH� RI�

SULYDF\�GHSHQGV�XSRQ�WKH�UHVLGHQWV�RI�GLIIHUHQW�KRXVHV�DV�HDFK�LQGLYLGXDO�WHQGV�WR�KDYH�

WKHLU�RZQ�RSLQLRQV�EDVHG�RQ�WKHLU�EHOLHIV��+HQFH��HDFK�KRXVLQJ�XQLW�KDV�GLIIHUHQFHV�LQ WKHLU�

LQWHUDFWLRQV�WR�WKH�RWKHU�UHVLGHQWV��,W�LV�NQRZQ�WKDW�RYHU�D�SHULRG�RI�WLPH��WKHUH�PLJKW�EH�

VRPH�FKDQJHV� LQ�DQ� LQGLYLGXDO·V�RSLQLRQV� �5DSRSRUW�� �������7KHUH�DUH� VHYHUDO�SK\VLFDO�

ERXQGDULHV�LQ�D�W\SLFDO�KRXVH��7KHVH�LQFOXGH�GRPDLQV�ZKLFK�DOORZ�IRU�SXEOLF�LQWHUDFWLRQV�

WKURXJK�DOOH\V��RIWHQ�NQRZQ�DV�DJG��DQG�HQWUDQFH�VSDFHV��RIWHQ�UHIHUUHG�WR�DV�PHMD]���7KLV�
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NLQG� RI� WUDGLWLRQ� LV� VHHQ� LQ� PRVW� YHUQDFXODU� KRXVLQJ� XQLWV� LQ� %DJKGDG�� 2QH� W\SLFDO�

H[DPSOH� LV� LQ� $O.DGKLPL\D�� ZKHUH� WKH� $O�.XEDL� KRXVH� VKRZV� D� VLPLODU� WUHQG� LQ� WKH�

KRXVLQJ� SDWWHUQ� �$JKD�� ������ 5DJHWWH�� ������� 7KH� DUFKLWHFWXUDO� GHVLJQ� RI� WKH� HQWUDQFH�

SUHYHQWV�WKH�GLUHFW�H\H�FRQWDFW�IURP�RXWVLGH�WRZDUGV�WKH�VRFLDO�DUHD�RI�WKH�KRXVH��KHQFH�

SURWHFWLQJ�LQVLGHUV�IURP�RXWVLGHUV·�JODQFHV��6HPL�SULYDWH�DQG�SULYDWH�DUHDV�LQ�D�KRXVH�DUH�

UHSUHVHQWDWLYH� RI� D� KRXVH·V� VRFLRFXOWXUDO� FRUH� RI� WKH� KRXVH�� 7KH� VHPLSXEOLF� DUHDV� DUH�

FRQQHFWHG� WR� WKH� VHPLSXEOLF� HQWUDQFH� KHQFH� DOORZLQJ� YLHZV� IURP� PHQ�� JXHVWV� DQG�

RXWVLGHUV��,Q�DGGLWLRQ��ZHGGLQJ�HYHQWV�DOVR�WDNH�SODFH�LQ�VXFK�DUHDV��,Q�WHUPV�RI�WKH�SULYDWH�

DQG� SXEOLF� DUHDV�� WKHVH� DUH� PDLQO\� PDGH� WR� DWWHQG� NQRZQ� RXWVLGHUV� DQG� JXHVWV�

�0DGDQLSRXU����������7KH�HQWUDQFH�KDOO�LV�VXUURXQGHG�LQ�DQ�H[SOLFLWO\�VSDWLDO�RUGHU��,Q�WKLV�

ZD\�� WKH�SHUPHDELOLW\�DQG�YLVLELOLW\�RI� WKH� UHVLGHQWV�DQG� WKHLU�EHORQJLQJV� LV�FRQWUROOHG�

�)LJXUH�������

,W�KDV�EHHQ�IRXQG�IURP�OLWHUDWXUH�WKDW�FRXUW\DUGV�KDYH�WKH�SRWHQWLDO�WR�SURYLGH�SULYDF\�IRU�

WKH� LQKDELWDQWV�ZKHQ� GRLQJ�PRVW� QRUPDO� GD\� WR� GD\� DFWLYLWLHV�� )XUWKHUPRUH�� WKH� URRI�

WHUUDFHV�SURYLGH�WKH�RFFXSDQWV�WKURXJK�FRPSOHWH�SULYDF\�DV�D�VOHHSLQJ�DUHDV�LQ�WKH�QLJKW�

GXULQJ�WKH�VXPPHU�WLPH��7KLV�LV�GXH�WR�LWV�SDUDSHW�ZDOO�EHLQJ�KLJK�VXIILFLHQW�WR�SUHYHQW�

RYHUORRNLQJ�E\�QHLJKERUV��7KH�OLWHUDWXUHV·�UHYLHZ�LQGLFDWH�WKDW�WKH�YHUQDFXODU�GZHOOLQJV�

DUH�IDVKLRQHG�LQ�RUGHU�IRU�VDWLVI\LQJ�VRFLR�FXOWXUDO�UHTXLUHPHQWV�IRU�WKH�SHRSOH�UHODWLQJ�WR�

SURYLGH�WKH�FRPSOHWH�SULYDF\�LQ�WHUPV�RI�DYRLGLQJ�XQQHFHVVDU\�JODQFLQJ�E\�QHLJKERXUV��

LQ�DGGLWLRQ�WR�JHQGHU�SDUWLQJ��$JKD��������:DUUHQ�������:DUUHQ��������)HWKL�������DQG�$O�

.DLVL��������

(QYLURQPHQWDO�IDFWRUV�LQ�YHUQDFXODU�KRXVHV��7KLV�VHFWLRQ�SUHVHQWV�OLWHUDWXUH�ILQGLQJV�

RQ� HQYLURQPHQWDO� IDFWRUV� UHODWHG� WR� YHUQDFXODU� KRXVHV�� ZKLFK� DIIHFW� WKH� RFFXSDQWV
�

WKHUPDO� FRPIRUWV� GXULQJ� WKH� VXPPHUV� DQG� ZLQWHUV� WLPHV�� 7KLV� VHFWLRQ� H[DPLQHV� WKH�

OLWHUDWXUH�UHYLHZ�UHVXOWV�RQ�WKH�H[WHQW�WR�ZKLFK�YHUQDFXODU�KRXVHV�VDWLVI\�WKH�QHHGV�RI�WKHLU�

RFFXSDQWV�LQ�DQ�HQYLURQPHQWDOO\�ZD\�

7KLV� VHFWLRQ� LV� FRQVLGHUHG�ZLWKLQ� WZR� SDUWV�� )LUVW�� WKRVH� WHFKQLTXHV� DQG� VWUDWHJLHV� DUH�

LQWHQGHG�WR�KDYH�DQ�LPSDFW�RQ�WKH�VXPPHU�WKHUPDO�FRPIRUW�WKDW�ZLOO�EH�FRQVLGHUHG��DQG�

WKHQ� WKRVH� GHVLJQHG� IRU� WKHUPDO� FRPIRUW� LQ� ZLQWHU�� 7KH� HQYLURQPHQWDO� DUFKLWHFWXUDO�
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IDFWRUV�GRQDWH�WR�WKH�VKDUHG�DUFKLWHFWXUDO�FKDUDFWHULVWLFV�KDYH�EHHQ�GHYHORSHG�WR�UHVSRQG�

ORFDOO\�WR�WKH�SUHYDLOLQJ�FRQGLWLRQV�

7KH� OLWHUDWXUH� UHYLHZ��:DUUHQ�������:DUUHQ��������)HWKL�������$O�$]]DZL�������DQG�$O�

.DLVL�������$JKD�� ������ VWDWHV� WKDW� WKH� YHUQDFXODU� FRXUW\DUG� KRXVHV� LQ� %DJKGDG�ZHUH�

UHVSRQVLYH� LQWR�FOLPDWH�DQG� WKH�FOLPDWH�KDV�KDG� WKH� VWURQJ� LQIOXHQFH�RQ�GHVLJQLQJ� WKH�

KRPHV��7DEOH������VKRZV�WKH�GHVLJQ�VWUDWHJLHV�LQ�YHUQDFXODU�KRXVH�LQ�%DJKGDG��)LUVWO\��WKH�

SDVVLYH�FRROLQJ�VWUDWHJLHV�IRU�WKHUPDO�FRPIRUW�LQ�WKH�VXPPHU�LV�FRQVLGHUHG�DQG�WKH�SDVVLYH�

KHDWLQJ�IRU�ZLQWHU�LQ�KRXVHV�LQ�%DJKGDG�

dĂďůĞ�Ϯ͘ϭϱ͗�dŚĞ�ĚĞƐŝŐŶ�ƐƚƌĂƚĞŐŝĞƐ�ŝŶ�ǀĞƌŶĂĐƵůĂƌ�ŚŽƵƐĞ�ŝŶ��ĂŐŚĚĂĚ

3DVVLYH�FRROLQJ�VWUDWHJLHV��6XPPHU�
3DVVLYH�KHDWLQJ�

VWUDWHJLHV�:LQWHU�

x ^ĞůĨͲƐŚĂĚŝŶŐ͗�

R hƌďĂŶ��ĞƐŝŐŶ�^ĐĂůĞ

R �ƵŝůĚŝŶŐ�ƐĐĂůĞ

x ^ƚƌĂƚĞŐŝĞƐ�ƚŽ�ƉƌŽƚĞĐƚ�ĨƌŽŵ�ĚƵƐƚ�ƐƚŽƌŵƐ�

x �ĂƌƚŚ�^ŚĞůƚĞƌ͗�ďĂƐĞŵĞŶƚƐ�ƚŽ�ĞŶƐƵƌĞ�ďĞŶĞĨŝƚƐ�ĨƌŽŵ�

ĞĂƌƚŚ͛Ɛ�ƉƌŽƚĞĐƚŝŽŶ͘

x ,ŝŐŚ�ƚŚĞƌŵĂů�ŵĂƐƐ͘

x EĂƚƵƌĂů�ǀĞŶƚŝůĂƚŝŽŶ�ƐǇƐƚĞŵƐ͗��ĂĚŐŝƌ�;ǁŝŶĚͲƚŽǁĞƌͿ�

ĨŽƌ�ƉƌŽŵŽƚŝŶŐ�ĐŽŽůŝŶŐ�ǀŝĂ�ǀĞŶƚŝůĂƚŝŽŶ͘�

x ^ŽůĂƌ�'ĂŝŶ

x WƌŽƚĞĐƚŝŽŶ�ĨƌŽŵ�ƚŚĞ�ZĂŝŶ

R hƌďĂŶ�^ĐĂůĞ

R �ƵŝůĚŝŶŐ�^ĐĂůĞ

x WƌŽƚĞĐƚŝŽŶ�ĨƌŽŵ�ǁŝŶĚ͘�

R hƌďĂŶ�^ĐĂůĞ

R �ƵŝůĚŝŶŐ�^ĐĂůĞ

x hƐŝŶŐ�ĚŝĨĨĞƌĞŶƚ�ƐƉĂĐĞƐ�ŝŶ�ĚŝĨĨĞƌĞŶƚ�ǁĞĂƚŚĞƌ�ƚŚĂƚ�ĞŶĂďůĞ�ĨƵŶĐƚŝŽŶ�ƌĞƐƉŽŶƐĞ�ƚŽ�ĐůŝŵĂƚĞ�

ZĞƐĞĂƌĐŚĞƌ�ĚĞƉĞŶĚ�ŽŶ�ƚŚĞ�ůŝƚĞƌĂƚƵƌĞƐ�ƌĞǀŝĞǁ�;tĂƌƌĞŶ͕ϭϵϴϮ͖�tĂƌƌĞŶ͕�ϭϵϴϰ͖�&ĞƚŚŝ͕ϭϵϴϮ͖��ůͲ
�ǌǌĂǁŝ͕ϭϵϴϰ͖�ĂŶĚ��ůͲ<ĂŝƐŝ�͕ϭϵϴϰͿ

7KH�YHUQDFXODU�KRXVH�LQ�%DJKGDG�LV�UHVSRQVH�WR�WKH�FKDQJLQJ�RI�HQYLURQPHQWDO�FRQGLWLRQ�

VXFK�DV� WKH� DLU�PRYHPHQW� DQG�DLU� IORZ�RI�ZLQG�� WKH� VXQ� OLJKW�� DQG�DOVR� WKH� FKDQJH� LQ�

WHPSHUDWXUH� YHUQDFXODU� FRXUW\DUG� KRXVHV GXULQJ� WKH� GD\� DQG� VHDVRQV� WR� SURPRWH� WKH�

KRXVH�SHUIRUPDQFH�WKURXJK�WKH�IROORZLQJ�GHVFULSWLRQV��
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6XPPHU�HQYLURQPHQWDO��2YHUKHDWLQJ�3UHYHQWLRQ� 6WUDWHJLHV�LQ�YHUQDFXODU�KRXVHV�

7KLV�VHFWLRQ�LV�FRQVLGHUHG�WKRVH�WHFKQLTXHV�DQG�VWUDWHJLHV�WKDW�DUH�LQWHQGHG�WR�LQIOXHQFH�

WKH�VXPPHU�WKHUPDO�FRPIRUW�WKDW�ZLOO�EH�FRQVLGHUHG�

$V�KDV�DOUHDG\�VKRZQ�LQ�WKH�OLWHUDWXUH��WKH�YHUQDFXODU�KRXVHV�DUH�RFFXSLHG�LQ�D�PDQQHU�

WKDW�LV�UHVSRQVLYH�WR�WKH�FKDQJLQJ�FOLPDWH�ZLWK�VSDFHV�VSHFLDOO\�GHVLJQHG�DQG�XVHG�DW�WKH�

H[WUHPHV�RI�FOLPDWH��KRW�DQG�FROG�WLPHV�RI�WKH�\HDU��6DOPDQ��������$JKD���������,Q�OLQH�ZLWK�

WKLV��LW�FRXOG�EH�HVWDEOLVKHG�LQ�WKH�OLWHUDWXUH�WKDW��IRU�DW�OHDVW�������\HDUV��WKH�FOLPDWH�KDV�

KDG�D�VWURQJ�LQIOXHQFH�RQ�YHUQDFXODU�DUFKLWHFWXUH�LQ�,UDT��1RRUDGGLQ���������$V�SUHYLRXVO\�

PHQWLRQHG�LQ�WKLV�FKDSWHU��,UDT�OLHV�LQ�WKH�KRW�GU\�UHJLRQ��ZKHUH�WKH�UHODWLYH�KXPLGLW\�LV�

YHU\�ORZ�LQ�WKH�VXPPHU��DQG�WKH�ZLQWHU�LV�FROG�RU�PLOG��PRUHRYHU�ZKHUH�VXPPHU�GD\WLPH�

WHPSHUDWXUHV�PD\EH�DERXW�����&�LQ�VRPH�DUHDV��DV�LV�REVHUYHG�LQ�,UDT�

7DEOH����� VKRZV�WKH�6XPPHU�HQYLURQPHQWDO�VWUDWHJLHV�LQ�YHUQDFXODU�KRXVH�LQ�%DJKGDG��

7DEOH�������7KH�GHVLJQ�VWUDWHJLHV�LQ�YHUQDFXODU�KRXVH�LQ�%DJKGDG

6XPPHU�HQYLURQPHQWDO�VWUDWHJLHV�

x 6HOI�VKDGLQJ��

R 8UEDQ�'HVLJQ�6FDOH

R %XLOGLQJ�VFDOH

x 6WUDWHJLHV�WR�SURWHFW�IURP�GXVW�VWRUPV�

x (DUWK� 6KHOWHU�� EDVHPHQWV� WR� HQVXUH� EHQHILWV� IURP� HDUWK·V�

SURWHFWLRQ�

x 1DWXUDO�YHQWLODWLRQ�V\VWHPV��%DGJLU��ZLQG�WRZHU��IRU�SURPRWLQJ�

FRROLQJ�YLD�YHQWLODWLRQ��

x +LJK�WKHUPDO�PDVV�

� 6HDVRQDO�XVH�RI�VSDFHV

5HVHDUFKHU�GHSHQG�RQ�WKH�OLWHUDWXUHV�UHYLHZ��:DUUHQ�������:DUUHQ��
������)HWKL�������$O�$]]DZL�������DQG�$O�.DLVL�������

6RODU�6KDGLQJ? XUEDQ��$FFRUGLQJ�WR�$JKD��������ZRUN�FRQFHUQLQJ�FRROLQJ�E\�VKDGLQJ�LQ�

YHUQDFXODU�,UDTL�FRQFHSWV��WKH�YHUQDFXODU�KRXVH�LQ�%DJKGDG�UHIOHFWV�WKH�QHHG�WR�DFKLHYH�
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WKHUPDO� FRPIRUW�� ([WHUQDO� VSDFHV� OLNH� WKH� FRXUW\DUGV� DQG� URRIV� DV�ZHOO� DV� WKH� KRXVH
V�

FRPSDFW�OD\RXW�H[SODLQ�WKH�ELRFOLPDWLF�KRXVH�FRQFHSW��

$V�KDV�VKRZQ�LQ�WKH�OLWHUDWXUH �:DUUHQ�������:DUUHQ��������)HWKL�������$O�.DLVL�������DQG�

$JKD�� ������� WKH� FRPSDFW� XUEDQ� IDEULF� DV� DFKLHYHG� E\� %DJKGDG·V� YHUQDFXODU� GHVLJQ�

VWUDWHJLHV�VXSSRUWHG�QDWXUDO�YHQWLODWLRQ�DV�ZHOO�DV�VHOI�VKDGLQJ�� LQFUHDVHG�FRPSDFWQHVV�

H[SRVHV� D� ORZHU� SURSRUWLRQ� RI� EXLOGLQJ� IDEULF� WR� VRODU� UDGLDWLRQ�� 0RUHRYHU��

VKDQDVKHHO ZDV�ZLGHO\�XVHG� LQ� WKH� IDFDGHV� RI� WKH� YHUQDFXODU� KRXVHV� LQ� %DJKGDG�� 7KH�

VKDQDVKHHO� LV� DQ� HIILFLHQW� IHDWXUH� LQ� SURYLGLQJ� SULYDF\�� VKDGH� DQG� HQFRXUDJLQJ� DLU�

FLUFXODWLRQ�E\�SHUPLWWLQJ�WKH�RSHQLQJ�RI�ZLQGRZV�ZKLOH�VFUHHQLQJ�WKH�RFFXSDQWV�ZLWKLQ��

6RODU� 6KDGLQJ��%XLOGLQJ� 6FDOH�� �7KH� UHGXFWLRQ� RI� WKH� VXUIDFH� DUHD� RSHQ� WR�GLUHFW� VRODU�

UDGLDWLRQ� GXULQJ� VXPPHUWLPH� LV� LPSRUWDQW� DV� KDELWDEOH� URRPV� RSHQ� GLUHFWO\� RQWR� WKH�

FRXUW\DUG�DQG�WKH�FRXUW\DUGV�DUH�YLVLEOH�WR�WKH�VN\��,Q�WKH�ERRN�´+RXVLQJ�LQ�$ULG�/DQG�µ�

)ULHG�DQG�/DEV��������SRLQWHG�RXW�WKDW�WKH�YHUQDFXODU�KRXVH�LQ�DQ�DULG�]RQH�LV�SURWHFWHG�

IURP� GLUHFW� VXQOLJKW�� VSHHG�ZLQG�� DQG� GLIIHUHQW� WHPSHUDWXUH�� GXVW� VWRUP� WKURXJK� WKH�

LQZDUG�ORRNLQJ�SODQ��

7KH�IXOO�KHLJKW�RI�WKH�JURXQG�IORRU�LV�RIWHQ�OHVV�FRPSDUHG�WR�WKH�SHDN�RI�WKH�ILUVW�IORRU��

SDUWLFXODUO\�LQ�WKH�YHUQDFXODU�KRXVH��ZKLFK�UHVSRQVH�WR�WKHUPDO�JDLQ�DQG�ORVV�LQ�GLIIHUHQW�

VHDVRQV�� 7KH� UDWLR� IRU� KDELWDEOH� URRPV�XVHG� IRU� VXPPHUWLPH� LQKDELWDWLRQ� DQG� ORFDWHG�

PDLQO\�DW�JURXQG�OHYHO�LV�YHU\�VPDOO�LQ�RUGHU�WR�UHGXFH��DQG�HYHQ�DYRLG��WKH�WKHUPDO�JDLQ�

WR�WKH�LQWHULRU�HLWKHU�IURP�WKH�VXQ�GLUHFWO\�RU�IURP�WKH�KRW�DQG�GU\�RXWGRRUV�

'XVW� VWRUPV��$V� WKH� YHUQDFXODU� FRXUW\DUG� KRXVHV� DUH� H[SRVHG� WR� WKH� GXVW� VWRUPV� RI�

VSULQJ�VXPPHU��WKH�FRXUW\DUG�LVQ
W�SURWHFWHG�IURP�GXVW�ZKHQ�XVHG�E\�WKH�RFFXSDQWV�IRU�

WKHLU� GDLO\� OLIH� DFWLYLWLHV� GXULQJ� WKH� GD\WLPH �:DUUHQ� 	)HWKL������� $JKD������� %XW�

VRPHWLPHV�GXULQJ�WKH�GXVW�VWRUP��WKH�FRXUW\DUG�LV�FRYHUHG�WR�SURYLGH�VRPH�SURWHFWLRQ�

IURP�GXVW�WR�WKH�RFFXSDQWV��$O�$]DDZL��������$JKD�������

(DUWK�6KHOWHU? EDVHPHQWV��7KH�SUHVHQFH�RI�D�EDVHPHQW�HQDEOHV�YHUQDFXODU�KRXVH�WR�VWRUH�

KHDW�DQG�FROG�WKURXJK�YLD�QDWXUDO�UHVRXUFHV��7KH�GHVLJQ�RI�XQGHUJURXQG�OHYHOV�LV�HLWKHU�

FRPSOHWHO\� RU� SDUWLDOO\� EXULHG� LQ� WKH� JURXQG�� DQG� VR� LV� NHSW� FRRO� WKURXJKRXW� WKH� GD\�

PDLQO\�E\�WKH�HIIHFW�RI�WKH�VXUURXQGLQJ�JURXQG��7KHUHIRUH��WKH\�UHFHLYH�YHU\�OLWWOH�RU�QR�
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GLUHFW�VXQOLJKW HLWKHU�E\�WKHLU�RULHQWDWLRQ�DZD\�IURP�WKH�VXQ�RU�E\�DQRWKHU�VSDFH��+HQFH��

WKH� SUREOHP� RI� KHDW� JDLQ� IURP� GLUHFW� VRODU� UDGLDWLRQ� LV� DYRLGHG�� 7KHUPDO� LQHUWLD�

HQFRXUDJHV�QDWXUDO�FRROQHVV�DQG�KHDWLQJ�LQ�WKH�YHUQDFXODU�FRXUW\DUG�KRXVH�E\�XVLQJ�VRLO�

HQHUJLHV�WR�DFKLHYH�UHODWLYH�WKHUPDO�FRPIRUW�FRQGLWLRQV�LQ�VXPPHU�RU�ZLQWHU��/H\OLDQ�HW�

DO��� ������ S������� $V� /DEV� VWDWHG� ������� SS����������� XQGHUJURXQG� SODFHPHQW� LV� D� WRWDO�

VKDGLQJ�DSSURDFK�WR�WKH�HOLPLQDWLRQ�RI�GLUHFW�VRODU�KHDW�ORDG�RQ�VXUURXQGLQJ�ZDOOV��7KH�

JUHDW YLUWXH�RI�WKLV�WHFKQLTXH�LV�WKDW�LW�LV�VHOI�VKDGLQJ�WR�DFKLHYH�FRROQHVV��QR�DGMDFHQW�RU�

DGMRLQLQJ�VWUXFWXUHV�DUH�QHFHVVDU\� WR�FDSWXUH� LWV�EHQHILWV��$O�0XPLQ��������SS����������

DUJXHG�WKDW�WKH�PDLQ�DGYDQWDJH�RI�XVLQJ�XQGHUJURXQG�OHYHOV�LV�WKH�FRPSDUDWLYH�VHFOXVLRQ�

IURP�WKH�RXWHU�HQYLURQPHQW��)RU�WKH�YHUQDFXODU�KRXVH��WKLV�LQGLFDWHV�WKHUPDO�FRQVWDQF\�

ZKLFK�OHDGV�WR�WKHUPDO�FRPIRUW��

1DWXUDO�YHQWLODWLRQ��$V�KDV�DOUHDG\�VKRZQ�LQ�WKH�OLWHUDWXUH��:DUUHQ�������:DUUHQ��������

)HWKL������� $O�.DLVL������� DQG� $JKD�� ������� WKH� YHUQDFXODU� KRXVHV� KDYH� D� QDWXUDO�

YHQWLODWLRQ�V\VWHP��7KH�FRPSRVLWLRQ��GHVLJQ�DQG�RULHQWDWLRQ�RI�EDGJLH��ZLQG�WRZHU��ZKLFK�

LQWURGXFHV�DLU�IURP�WKH�URRI�OHYHO�LQWR�WKH�XQGHUJURXQG�OHYHO�HQVXUH�WKDW�WKH�H[WHUQDO�KRW�

DQG�GU\�DLU�LV�FRROHG�DQG�KXPLGLILHG��,W�DOVR�KHOSV�WR�LQGXFH�FURVV�YHQWLODWLRQ�LQ�WKLV�OHYHO��

ZKLFK�SOD\V�D�SDUW� LQ�GHFUHDVLQJ�WKH�WHPSHUDWXUH�RI� LWV� IORRU��FHLOLQJ��DQG�ZDOOV��7KHVH�

VXUIDFHV�KHOS�WR�NHHS�WKH�LQWHUQDO�WKHUPDO�HQYLURQPHQW�FRQGLWLRQV�GHVLUDEOH�PRVW�RI�WKH�

GD\��$O�=EDLGL���������$O�7HPHHPL��������S�����IRXQG�WKDW�WKH�EDGJLU�KHOSV�WR�UHGXFH�WKH�

KHDW� DQG� GU\� DLU� RI� WKH� SUHYDLOLQJ�ZLQG�ZKLFK� LV� FRROHG� E\� WKH� WKHUPDO� SURFHVVHV� RI�

FRQGXFWLRQ��FRQYHFWLRQ��DQG�HYDSRUDWLYH�FRROLQJ��$JKD���������7KHUHIRUH��LW�FRQWLQXHV�WR�

GHVFHQG� LQWR WKH�YHUWLFDO� DLU�GXFW�EHFDXVH�RI� WKH� VWURQJ�ZLQGV�DQG�DOVR�EHFDXVH� LW�KDV�

EHFRPH�GHQVHU�DV�D�UHVXOW�RI�EHLQJ�UHODWLYHO\�FRRO��E\�GHVFHQGLQJ�LQ�WKLV�ZD\��LW�FRQWLQXHV�

WR�FRRO��'XULQJ�WKH�ODVW�WHQ�\HDUV��(O�6KRUEDJ\������%��S�����QRWHG�WKDW�WKH�LQWHUQDO�VXUIDFHV�

RI�WKH�YHUWLFDO�DLU�GXFW�KDYH�WKH�HIIHFW�RI�KXPLGLI\LQJ�DQG�FRROLQJ�WKH�LQFRPLQJ�KRW�DQG�

GU\�DLU�WKURXJK�WKH�SURFHVV�RI�HYDSRUDWLYH�FRROLQJ��,W�GRHV�QRW�UHFHLYH�DQ\�VXQOLJKW��DQG�

DUH�WKHUHIRUH�DOZD\V�LQ�WKH�VKDGH��7KH\�DUH�XVXDOO\�DW�D�ORZHU�WHPSHUDWXUH�WKDQ�WKDW�RI�WKH�

LQFRPLQJ�H[WHUQDO�DLU��SDUWLFXODUO\�ZKHUH�WKH�EDGJLU�LV�LQFRUSRUDWHG�ZLWKLQ�WKH�WKLFNQHVV�

RI�D�SDUW\�ZDOO��
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$OVR��WKH�VKDQDVKHHO�SURYLGH�DGHTXDWH�FURVV�YHQWLODWLRQ�DQG�DLU�PRYHPHQW��$V�ZHOO��WKH�

FRXUW\DUG
V�LQIOXHQFH�RQ�PRGHUDWLQJ�WHPSHUDWXUHV�DQG�LQ�HQKDQFLQJ�DLU�FLUFXODWLRQ�FDQQRW�

EH�LJQRUHG�WR�HQVXUH�DGHTXDWH�YHQWLODWLRQ�LQ�URRPV��FRXUW\DUG�WKH�PLGGOH�LV�WKH�OXQJ�DQG�

WKH�PDLQ� WKH� EUHDWKLQJ� VSDFH� IRU� WKH� KRXVH� DQG�ZKR�ZRUNV� DV� DQ� RUJDQL]HU� WKHUPDO�

EHQHILWLQJ� IURP� WKH� KLJK� YRODWLOLW\� RI� WHPSHUDWXUHV� EHWZHHQ� QLJKW� DQG� GD\�� ,Q� WKH�

FRXUW\DUG��D�FRQFHQWUDWLRQ�RI�FRROHU�DLU�LV�NHSW��DV�LW�ZHLJKV�PRUH�WKDQ�WKH�DGMRLQLQJ�ZDUP�

DLU� DQG� WKH� SODQWHG� VHFWLRQ� JLYHV� PRYHPHQW� DQG� FUHDWHV� D� EHWWHU� PLFURFOLPDWH� LQ� WKH�

FRXUW\DUG� DQG� WKH� KRXVH� WKURXJK� LQFUHDVLQJ� WKH� KXPLGLW\� �$JKD�� ������ 2NWD\�� ������

S��������

+LJK� 7KHUPDO�0DVV� 7KH� YHUQDFXODU� EXLOW� ZLWK� WKLFN� ZDOOV� WKDW� UHVSRQVH� WR� GLIIHUHQW�

HQYLURQPHQWDO�FRQGLWLRQV��<DQJ��������S������FODULILHG�WKDW�WKLFN�ZDOOV�KHOS�WR�GHOD\�DQG�

GHFUHDVH�KHDW�JDLQ� IURP� WKH�KHDWHG�RXWVLGH� WR� WKH� FROGHU� LQVLGH�DQG� WKHUHIRUH� UHWDLQ�D�

FRPSDUDWLYHO\�FRROHU�LQWHULRU�LQ�WKH�GD\WLPH�LQ�VXPPHU��7KLFN�EULFN�ZDOOV�ZLWK�WKHLU�KLJK�

KHDW� KROGLQJ� FDSDFLWLHV� DOVR� KDYH� RYHUDOO� KLJK� WKHUPDO� UHVLVWDQFHV� DQG� FDXVH� D�

FRQVLGHUDEOH�GHOD\�EHWZHHQ�WKH�PD[LPXP�H[WHUQDO�DQG�LQWHUQDO�VXUIDFH�WHPSHUDWXUHV��,Q�

������S������3\OD�DUJXHG�WKDW�WKH�WKLFN�ZDOO�JLYHV�JRRG�WKHUPDO�LQVXODWLRQ�LQ�ZLQWHU�DQG�

VXPPHU��

)XUWKHUPRUH�� YHUQDFXODU� KRXVH� KDG� WKH� DELOLW\� WR� UHGXFH� KHDW� JDLQ� DQG� ORVV� E\� XVLQJ�

QDWXUDO�PDWHULDO��$JKD���������$O�$]DDZL��������SRLQWHG�RXW�WKDW�WKH�XVH�RI�EULFN�RU�D�PL[�

RI� FOD\�RU� FKRSSHG�GULHG�JUDVVHV� IRU� WKH�ZDOOV�DQG�URRI�SURYLGHV�DGHTXDWH� WLPH�ODJ� WR�

GHOD\�DQG�GHFUHDVH�FROOHFWLQJ�KHDW� IURP� WKH�RXWGRRUV� WR� WKH�FRROHU� LQGRRUV�GXULQJ� WKH�

VXQQ\�VHDVRQ��7KLV�FRQVWUXFWLRQ�DOVR�KHOSV�WR�UHGXFH�ORVLQJ�KHDW�IURP�WKH�LQVLGH�WR�WKH�

RXWVLGH�LQ�ZLQWHU��$O�$]DDZL���������$JKD��������LOOXVWUDWHG�WKDW�WKH�EULFN�XVHG�RQ�H[WHULRU�

ZDOOV�XVXDOO\�KDV�D�ILQH�WH[WXUH�DQG�D�OLJKW�FRORXU��7KLV�UHIOHFWV�PRVW�RI�WKH�VRODU�UDGLDWLRQ��

KHQFH�� WKH� RYHUDOO� KHDW� JDLQ� RI� WKH� VWUXFWXUH� LV� UHGXFHG� WR� D JUHDW� H[WHQW��2]D\� �������

SS����������DQG�+LQULFKV��������DGGHG�WKDW�WKH�KHDW�FUHDWHG�E\�WKH�VXQ�SDWFKHV�IRUPHG�LQ�

WKH�FRXUW\DUG�LV�HLWKHU�DEVRUEHG�E\�WKH�JURXQG�RU�FDXVHV�HYDSRUDWLRQ�WKURXJK�WKH�EULFNV�

ZKLFK� DUH� DOZD\V� ZHW� HLWKHU� IURP� WKH� HDUWK� XQGHUQHDWK�� 7KLV� KHOSV� WR� LQFUHDVHV� WKH�

FRPSDUDWLYH� PRLVWXUH� RI� WKH� GU\� DLU� DQG� ORZHUV� LWV� LQFUHDVHG� WHPSHUDWXUH�� %\� EHLQJ�

H[SRVHG�WR�WKH�RXWGRRUV��WKH�FRXUW\DUG�IORRU�ORVHV�KHDW�E\�ORQJ�ZDYH��RXWJRLQJ�UDGLDWLRQ��
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7KLV�UDGLDWLYH�KHDW�ORVV�SOD\V�D�UROH�LQ�GHFUHDVLQJ�WKH�FOLPDWH�RI�WKH�FRXUW\DUG�JURXQG�DQG�

FRQVHTXHQWO\� WKH� OD\HU� RI� DLU� LW� LV� LQ� FRQWDFW� ZLWK�� LW� UHGXFHV� WKH� WHPSHUDWXUH� RI� WKH�

QHLJKERULQJ�OLYHG�LQ�URRPV�DQG�VSDFHV�WR�HQKDQFH�WKH�WKHUPDO�FRPIRUW���)LJXUH��������

0RUHRYHU��PDQ\�GHWDLOV�LQ�YHUQDFXODU�KRXVH�ZHUH�DOVR��UHVSRQVH�WR�WKH�HQYLURQPHQW��IRU�

H[DPSOH�WKH�PDVVLYH�FHLOLQJ�VWUXFWXUH�DQG�FRQVWUXFWLRQ�RI� LWV�VKDOORZ�GRPHV�� WKHUH�DUH�

DUFKHV� DQG� YDXOWV�ZKLFK� DUH� EXLOW� RI� EULFNZRUN� LQ� %DVHPHQW�� 7KHVH� WKHUHIRUH� SURYLGH�

DGGLWLRQDO�WKHUPDO�LQVXODWLRQ�DJDLQVW�KHDW�JDLQ�LQ�VXPPHU��WR�XVH�WKH�WKHUPDO�LQHUWLD�RI�

WKH�DGMDFHQW� IORRU��DQG�GHHS�ZDOOV� LQ�SURYLGLQJ�UHODWLYHO\�FRPIRUWDEOH� LQWHUQDO� WKHUPDO�

HQYLURQPHQWDO� FRQGLWLRQV� �$O�$]DDZL�� ����� SS��������� 7KH� SDUDSHW�ZDOO� WKDW� LQFOXGHG�

RSLQLQJ�DOORZV�FURVV�YHQWLODWLRQ�DQG DLU�PRYHPHQW�WR�WDNH�SODFH�WKURXJK�LW��7KHVH�SURMHFWV�

KDYH�WKH�DGYDQWDJH�RI�ORVLQJ�WKHLU�KHDW�WR�WKH�DWPRVSKHUH�E\�UDGLDWLRQ�DQG�FRQYHFWLRQ�

LPPHGLDWHO\�DIWHU�VXQVHW��6R]HQ�DQG�*HGLN��������S��������7KH�SDWKZD\�SDUWLDOO\�SURWHFWV�

WKH�KDELWDEOH� URRPV� DQG� VSDFHV� RQ� WKH� JURXQG� IORRU� IURP�KDUVK�ZHDWKHU� �$JKD�� ������

0RUDGL�DQG�$NKWDUNDYDQ��������S������,QFLGHQWDOO\��'LOLD�HW�DO���������������KLJKOLJKWHG�WKH�

ORFDWLRQ�RI�ZLQGRZV�DW�KLJK�OHYHO�DOVR�KHOSV�WR�DYRLG�JODUH�IURP�WKH�H[WHUQDO�JURXQG��,Q�

UHODWLRQ�WR�WKH�KRXVH��WKH�OHVVHU�H[SRVXUH�RI�WKH�RXWVLGH�ZDOOV�PHDQV�WKH�EHWWHU�LW�LV�DEOH�WR�

ILJKW�WKH�VFRUFKLQJ�KHDW��$OVR��LW�KHOSV�WR�UHGXFH�WKHUPDO�JDLQ�WR�WKH�LQWHULRU�LQ�VXPPHU��

$JKD� ������� VWDWHG� WKDW� WKH� UDWLR� RI� WKH� YRLG� WR� VROLG� RYHU� RI� WKH� ZDOOV� LQ� FRXUW\DUG�

HOHYDWLRQ� LV� YHU\� VPDOO� IRU� OLYHG� LQ� URRPV� XVHG� LQ� WKH� KRWWHU� VHDVRQ� WR� UHGXFH� WR� WKH�

PLQLPXP�WKH�DPRXQW�RI�WKHUPDO�JDLQ�ERWK�IURP�WKH�VXQ�DQG�IURP�WKH�KRW�DQG�GU\�H[WHUQDO�

VXUURXQGLQJV��$W�WKH�VDPH�WLPH��WKLV�UDWLR�LV�UHODWLYHO\�ODUJH�IRU�KDELWDEOH�URRPV�XVHG�LQ�

WKH�FROG�VHDVRQ�WR�HQFRXUDJH�WKHUPDO�JDLQ�IURP�WKH�VXQ��WKLV�KHDW�JDLQ�KHOSV�WR�ZDUP�WKH�

LQWHULRU��

6HDVRQDO�XVH�RI�VSDFHV��,Q�WKH�VXPPHU��WKH��VW�IORRU�JHQHUDOO\�OHIW�XQXVHG��WKLV�DOORZV�WKH�

HQWLUH�IORRU�WR�DFW�DV�D�EDUULHU�DJDLQVW�WKH�VRODU�JDLQ�LQ�WKH�JURXQG�IORRU
V�KDELWDEOH�VSDFHV�

�$O�$]DDZL��������$JKD���������7KLV�LV�EHVLGHV�WKH�VHDVRQDO�XVH�RI�VSDFH�DV�PHQWLRQHG�LQ�

WKH�DUFKLWHFWXUDO�IDFWRUV�
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)LJXUH������ 8VLQJ�QDWXUDO�PDWHULDOV�LQ�9HUQDFXODU�KRXVH��%DJKGDG���5HVHDUFKHU��

:LQWHU�7KHUPDO�&RPIRUW�6WUDWHJLHV LQ�YHUQDFXODU�KRXVHV�

7KLV�VHFWLRQ�LV�FRQVLGHUHG�WKRVH�WHFKQLTXHV�DQG�VWUDWHJLHV�WKDW�DUH�LQWHQGHG�WR�LQIOXHQFH�

WKH�ZLQWHU WKHUPDO�FRPIRUW�WKDW�ZLOO�EH�FRQVLGHUHG� $V�KDV�DOUHDG\�VKRZQ�LQ�WKH�OLWHUDWXUH��

WKH�YHUQDFXODU�KRXVHV�DUH�RFFXSLHG�LQ�D�PDQQHU�WKDW�LV�UHVSRQVLYH�WR�WKH�FKDQJLQJ�FOLPDWH�

ZLWK�VSDFHV�VSHFLDOO\�GHVLJQHG�DQG�XVHG�DW�WKH�H[WUHPHV�RI�FOLPDWH��KRW�DQG�FROG�WLPHV�RI�

WKH�\HDU��6DOPDQ��������$JKD��������

7DEOH����� VKRZV�WKH�SDVVLYH�KHDWLQJ VWUDWHJLHV IRU�ZLQWHU�LQ�KRXVHV�LQ�%DJKGDG�
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6RODU�*DLQ��7KH� LQVXODWLRQ�RI� WKH� LQQHU�ZDOOV�RI� WKH�YHUQDFXODU�KRXVHV�PDLQWDLQV�KHDW�

GXULQJ�WKH�ZLQWHU�DQG�SURYLGHV�UHVLGHQWV�ZLWK�FRPIRUWDEOH�WKHUPDO�FRQGLWLRQV�GXULQJ�WKH�

FROG�ZLQWHU�GD\V��$JKD���������7KH�LQVXODWLRQ�RQ�WKH�URRI�WHUUDFH�SUHYHQWV�VXPPHU�KHDW�

JDLQ�DQG�ZLQWHU�UHWDLQV�KHDW��$JKD���������

)RU�KDELWDEOH�DUHDV�XVHG�IRU�ZLQWHUWLPH�LQKDELWDWLRQ�DQG�ORFDWHG�PDLQO\�RQ�WKH�ILUVW�VWRUH\��

WKLV�UDWLR�LV�UHODWLYHO\�ELJ�LQ�RUGHU�WR�IDFLOLWDWH�GLUHFW�VRODU�KHDW�JDLQ�WR�WKH�LQWHULRU�WR�PDNH�

LW�ZDUPHU��2]GHPLU�HW�DO��������S������7KH�UHDVRQV�IRU�WKLV�UDWLR�ZHUH�FRQILUPHG�E\�6R]HQ�

DQG�*HGLN��������S��������7KHVH�DUH��WR�DOORZ�WKH�VXQOLJKW�LQ�ZLQWHU�WR�SHQHWUDWH�GHHSHU�

LQWR�WKH�LQWHULRU�DQG�WKHUHIRUH�SURGXFH�D�UHODWLYHO\�ZDUPHU�LQWHUQDO�WKHUPDO�HQYLURQPHQW��

WR�SURYLGH�DGHTXDWH�FURVV�YHQWLODWLRQ�WKURXJK�LQ�WKH�XSSHU�IORRU��SDUWLFXODUO\�RYHUQLJKW�

LQ�WKH�VSULQJ�DQG�DXWXPQ���

3URWHFWLRQ�IURP�WKH�5DLQ�DQG�ZLQG? 8UEDQ�6FDOH��'XH�WR�WKH�XUEDQ�OD\RXW�FRPSDFWQHVV�

RI�WKH�YHUQDFXODU�KRXVHV��LQ�ZLQWHU��WKH�FORVHQHVV�RI�WKH�KRXVHV�SURWHFWV�RQH�DQRWKHU�IURP�

UDLQ�DQG�ZLQG�

7DEOH�������7KH�ZLQWHU�GHVLJQ�VWUDWHJLHV�LQ�YHUQDFXODU�KRXVH�
LQ�%DJKGDG

3DVVLYH�KHDWLQJ�VWUDWHJLHV�:LQWHU�

x 6RODU�*DLQ

x 3URWHFWLRQ�IURP�WKH�5DLQ

R 8UEDQ�6FDOH

R %XLOGLQJ�6FDOH

x 3URWHFWLRQ�IURP�ZLQG��

R 8UEDQ�6FDOH

R %XLOGLQJ�6FDOH

x 6HDVRQDO�8VH�RI�6SDFH

5HVHDUFKHU�GHSHQG�RQ�WKH�OLWHUDWXUHV�UHYLHZ�
�:DUUHQ�������:DUUHQ��������)HWKL�������$O�$]]DZL�������

$O�.DLVL���������DQG�$JKD�������
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3URWHFWLRQ�IURP�WKH�5DLQ�DQG�ZLQG��%XLOGLQJ�6FDOH��$�QHJDWLYH�DVSHFW�RI�WKH�GHVLJQ�IRU�

WKH� ZLQWHU� FRQWH[W� LV� WKDW� DOO� OLYDEOH� VSDFHV� DQG� URRPV� YLHZ� LQZDUGV� WRZDUGV� WKH�

FRXUW\DUG�� E\� RSHQLQJ� ZLQGRZV� DQG� GRRUV� WR� WKLV� H[WHUQDO� VSDFH� �$O�$]]DZL�������

$JKD������� 7KH\�DUH�FROG�GXULQJ�WKH�ZLQWHU�EHFDXVH�RI� WKH�KHDW� ORVV�E\�WKHVH�H[WHUQDO�

ZDOOV��GRRUV�DQG�ZLQGRZV�DV�ZHOO�DV�E\�YHQWLODWLRQ�ORVVHV�WKURXJK�WKH�GRRUV�DQG�ZLQGRZ

�$O�$]]DZL�������$JKD��������

,Q�WKH�FDVH�RI�WKH�ZLQWHU�VLWXDWLRQ��KRZHYHU��WKH�EXLOGLQJ�VKDSH�LV�OHVV�HIIHFWLYH��ZLWK�HDFK�

URRP�KDYLQJ�DW�OHDVW�RQH�H[WHULRU�ZDOO��ZLWK�UHODWHG�KHDW�ORVV�YLD�ORVV�RI�FRQGXFWLRQV�DQG�

YHQWLODWLRQV��$JKD��������

6HDVRQDO� 8VH RI� 6SDFH LQ� ZLQWHU�� ,Q� WKH� SDVW�� WKH� PDLQ� ZLQWHU� URRPV ORFDWHG� RQ� WKH�

FRXUW\DUG
V�QRUWKHUQ�ZHVWHUQ�HQG��DOORZLQJ�IRU�VRODU�JDLQ��$O�$]]DZL�������$JKD��������

7KLV�VKRZV�WKH�VLJQLILFDQW�UROH�FOLPDWLF�FRQGLWLRQV�DQG�SDVVLYH�VWUDWHJLHV�GHVLJQ�SOD\HG�LQ�

WKH� SODQQLQJ� RI� WKH� YHUQDFXODU� FRXUW\DUG� KRXVHV� �$O�$]]DZL������� $JKD�������� 7KH�

RFFXSDQWV�KDYH�SOD\HG�D�YLWDO�SDUW�LQ�WKHLU�VHDVRQDO�PRYHPHQWV�

$V�HYLGHQFH�IURP�WKH�OLWHUDWXUH�VKRZ�WKDW�WKH�YHUQDFXODU�KRXVH�LQ�%DJKGDG�LV�UHVSRQVH�WR�

WKH�FKDQJLQJ�RI�HQYLURQPHQWDO�FRQGLWLRQ�VXFK�DV�WKH�DLU�PRYHPHQW�DQG�DLU�IORZ�RI�ZLQG��

WKH�VXQ�OLJKW��DQG�DOVR�WKH�FKDQJH�LQ�WHPSHUDWXUH�YHUQDFXODU�&RXUW\DUG�KRXVHV�GXULQJ�WKH�

GD\�DQG�VHDVRQV�WR�SURPRWH�WKH�KRXVH�SHUIRUPDQFH��

,W�VKRXOG�EH�QRWHG�WKDW�PXFK�RI�WKLV�OLWHUDWXUH�LV�TXLWH�ROG��+HQFH�WKH�TXHVWLRQ�UHPDLQV�DV�

WR�ZKDW� H[WHQW� WKDW� WKH� HQYLURQPHQWDO� VWUDWHJLHV� UHPDLQ� YDOLG� �� HIIHFW� LQ� WKH� H[LVWLQJ�

FRQWH[WV��$V�VXFK��LW�LV�UHTXLUHG�WR�XQGHUVWDQG�WKH�H[LVWLQJ�HQYLURQPHQWDO�UHTXLUHPHQWV�

SHUIRUPDQFH�DQG�WKHUPDO�FRPIRUW�RI�WKH�RFFXSDQW�IRU�XQGHUVWDQGLQJ�WKH�H[LVWLQJ�VWDWHV�RI�

SOD\�DQG�VR�LQIRUP�HPHUJLQJ�FRQWHPSRUDU\�YHUQDFXODU�GHVLJQ�VWUDWHJLHV�

����� (YROXWLRQ�RI�WKH�FLW\� 7UDQVLWLRQ�WR�&RQWHPSRUDU\�DUFKLWHFWXUH�DQG�

XUEDQ�SDWWHUQV�

7KHUH�LV�D�FRQVHQVXV�WKDW�DIWHU�WKH�GUDVWLF�VKLIW�LQ�WHFKQRORJLHV�DQG�HQHUJ\�UHVRXUFHV�LQ�

,UDT��SDUWLFXODUO\�LQ�WKH�ODVW�FHQWXU\��WKH�YHUQDFXODU�SDWWHUQV�RI�VWUHHWV��GRPHVWLF�EXLOGLQJV��
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KRXVHKROGV�� DQG� ODERXU� LQ� WKH� FLWLHV� KDYH� FKDQJHG� ZLWKLQ� WHQV� RI� \HDUV�� ZKLOH� WKHVH�

FKDQJHV�KDYH�RFFXUUHG�RYHU�KXQGUHGV�RI�\HDUV�LQ�WKH�HDUOLHU�FHQWXULHV��$O�.DLVVL��������$O�

D]]DZL�� ������ 2OLYHU�� ������ 1RRUDGGLQ�� ������ 6DOPDQ������� $JKD�� ������� $OO� RI� WKHVH�

FKDQJHV�KDYH�LQÁXHQFHG�WKH�ZD\�WKDW�YHUQDFXODU�KRXVHV�DQG�WKHLU�HOHPHQWV�DUH�XVHG�DW�

SUHVHQW�DQG�UHVXOWHG�LQ�WKH�FUHDWLRQ�RI�EXLOGLQJ�W\SHV�ZKLFK�DUH�IXQGDPHQWDOO\�GLIIHUHQW�

IURP�YHUQDFXODU�RQHV��7KH�IROORZLQJ�VHFWLRQV�H[SODLQ�VRPH�RI�WKHVH�FKDQJHV�

�� &KDQJH�LQ�VWUHHW�V\VWHPV� 8QWLO�WKH�EHJLQQLQJ�RI�WKH�ODVW�FHQWXU\��WKH�WUDGLWLRQDO�VWUHHW��������������������������

V\VWHP� LQ� %DJKGDG� KDV� EDVHG� RI� SHGHVWULDQ� PRYHPHQWV�� ,W� KDV������������������������������������������������������������������

XQLTXH� GLVWULEXWLRQ� SDWWHUQV� RI� QDUURZ� DQG� WZLVWLQJ� VWUHHWV�� EHVLGHV������������������������������������������������������������������������

HQGHG�LQWR�JURXSV�RI�EXLOGLQJV��$JKD���������8SRQ�WKDW�SDWWHUQ�ZKLFK�KDG�HYROYHG�

RYHU� ORQJ� SHULRGV� DFFRUGLQJ� WR� VWURQJ� VRFLDO� DQG� HQYLURQPHQWDO� UDWLRQDOLWLHV�� ZDV�

LPSRVHG� DQ� RUWKRJRQDO� QHWZRUN� RI� URDGV� IRU� PRGHUQLVDWLRQ� �1RRUDGGLQ�� �������

0XGG\� DOOH\V� ZHUH� UHSODFHG� E\� DVSKDOW� VWUHHWV�� 7KH� QHZO\� EXLOW� VWUHHWV� ZHUH�

LQFUHDVLQJO\�OLQHG�ZLWK�VKRSV��ZKLFK�WHQGHG�WR�FRPSHWH ZLWK�WKH�ED]DDU�IRU�FXVWRPV��

:LWK�WKH�DUULYDO�RI�HOHFWULFLW\��EHJLQQLQJ�RI�WKH�WZHQW\�FHQWXU\��DQG�WKH�HVWDEOLVKPHQW�

RI� D� VWUHHW�RULHQWHG� XUEDQ� � � � � FXOWXUH�� QHZ� IRUPV� RI� VRFLDOLVDWLRQ� HPHUJHG�� DQG�

%DJKGDGLV��PRUH�WKDQ�HYHU�EHIRUH��JUHZ�IDPLOLDU�ZLWK�PRGHUQ�FRQFHSWV�RI�WLPH�DQG�

OHLVXUH�VXFK�DV�VWUROOLQJ�LQ�WKH�VWUHHW��ELF\FOLQJ�DQG�SXEOLF�LQWHUDFWLRQ�RQ�WKH�SDYHPHQWV�

RI�WKH�QHZ�VWUHHWV��6DOPDQ���������7KH�GLPHQVLRQV�RI�WKH�PRGHUQ�,UDTL�FLW\��DV�D�UHVXOW�

RI�LQFUHDVLQJ�SRSXODWLRQ�DQG�IDOOLQJ�GHYHORSPHQW�GHQVLWLHV��EHFDPH�JUHDWHU�WKDQ�ZDV�

FRQYHQLHQW� IRU� SHGHVWULDQ� DFWLYLW\� �$JKD�� ������ 1RRUDGGLQ�� ������� $V� GLVWDQFHV�

EHFRPH�FRPSDUDWLYHO\�JUHDW��LQWUD�FLW\�WUDYHO�ZDV�LQFUHDVLQJO\�GRQH�E\�YHKLFOH��DQG�

GLVWDQFH�RU�PRELOLW\�EHFDPH�DQ�LPSRUWDQW�GLPHQVLRQ����LQ�HYHU\GD\�OLIH��$JKD��������

1RRUDGGLQ���������9HKLFXODU� WUDYHO�EHFDPH�JHQHUDO�� DQG�D� URDG�V\VWHP�EHFDPH� WKH�

HVVHQWLDO� VWUXFWXULQJ� DQG� RULHQWLQJ� HOHPHQW� RI� QHZ� GHYHORSPHQW� RU� ODUJH�VFDOH�

UHQHZDO��:LGH�QHZ�DYHQXHV�IRU�PRWRULVHG�YHKLFXODU�WUDIÀF�ZHUH�FXW�WKURXJK�WKH ROG��

FRPSDFWO\�VWUXFWXUHG�XUEDQ�WH[WXUH��1RRUDGGLQ��������$O�.DLVVL��������DQG�OHG�WR�D�

IXQGDPHQWDO�FKDQJH� LQ�EXLOGLQJ�SDWWHUQV��$V�SDUW�RI� WKH�SURFHVV�RI�PRGHUQLVDWLRQ��

QHZ� VWUHHWV�ZHUH� LQWURGXFHG�ZKLFK� FXW� WKURXJK� H[LVWLQJ� IDEULFV�� 7KH� EDVLV� IRU� WKH�

XUEDQ�WUDQVIRUPDWLRQ�RI�%DJKGDGLV�ZDV�WKLV�QHZ�VWUHHW�SDWWHUQ�ZLWK�LWV�DYHQXHV�DQG�



ϴϵ

VTXDUHV��7KH�ZLGH��VWUDLJKW�WKRURXJKIDUHV�IXUWKHU�HQDEOHG�DQRWKHU�LPSRUWDQW�DVSHFW�

LQWR� WKH� WUDQVIRUPDWLRQV�� WKH� QHZ� EXLOGLQJ� VW\OH� DORQJ� WKRVH� URDGV�� 7KH� NH\�

DVVRFLDWLRQV� RI� WKLV� SURFHVV� ZHUH� WKH� HVWDEOLVKPHQW� RI� YDULRXV� VWUHHW� OLIH� DQG� WKH�

GLIIHUHQW�LQGRRU�DQG�RXWGRRU�UHODWLRQVKLSV��$JKD��������1RRUDGGLQ��������

�� &KDQJH� RI� EXLOGLQJ� SDWWHUQV� ² RULHQWDWLRQ�� PDWHULDOV DQG� IRUP�� (YHQ� WKRXJK� WKH�

JHQHUDO�FKDQJHV�LQ�,UDT��YHUQDFXODU�DUFKLWHFWXUH�PDQDJHG�WR�FRQWLQXH�LQ�WKH�WZHQWLHWK�

FHQWXU\��,W�LV�VWLOO�HYLGHQW�LQ�VRPH�ROG�%DJKGDG�QHLJKERUKRRGV�WRGD\��6XFK�YHUQDFXODU�

EXLOGLQJV�SOD\HG�D�VLJQLILFDQW�UROH�DV�D�VRXUFH�RI�NQRZOHGJH�DQG�GHVLJQ�FRQFHSWV�LQ�

ORFDO�DUFKLWHFWXUH�

&KDQJHV�LQ�EXLOGLQJ�IRUP�LQ�%DJKGDG�ZHUH�JHQHUDOO\�DVVRFLDWHG�ZLWK�WKH�FKDQJH�LQ�

WKH�VWUHHW�V\VWHP��1RRUDGGLQ���������$O�.DLVVL��������FODLPV�WKDW�WKH�PRWRU�FDU�ZDV�WKH�

PRVW�VLJQLÀFDQW�IDFWRU�WKDW�WUDQVIRUPHG�WKH�%DJKGDGLV�UHVLGHQWLDO�HQYLURQPHQW�LQ�WKH�

WZHQWLHWK� FHQWXU\�� GXULQJ�ZKLFK� SHGHVWULDQ� DFFHVV�ZDV� VHJUHJDWHG� IURP� YHKLFXODU�

DFFHVV�� DQG� WKH� WUDGLWLRQDO� UHODWLRQVKLS� EHWZHHQ� WKH� KRXVH� DQG� WKH� VWUHHW� ZDV�

FRPSOHWHO\� WUDQVIRUPHG� �$JKD�� �������7KH�RULHQWDWLRQ�RI� WKH�EXLOGLQJV�ZDV� ODUJHO\�

GHWHUPLQHG�E\�WKH�RULHQWDWLRQ�RI�WKH�VWUHHW�V\VWHP��$JKD���������7KH�QHZ�V\VWHP�RI�

ODQG�VXEGLYLVLRQ��WKH�UDWLRQDOLVDWLRQ��DQG�VWDQGDUGLVDWLRQ�RI�WKH�VL]H�DQG�VKDSH�RI�ODQG�

SDUFHOV�� ZKLFK� ZDV� FRQVLVWHQW� ZLWK� WKH� RUWKRJRQDO� EORFNV� DQG� VWUHHWV�� OHG� WR� QHZ�

EXLOGLQJ�IRUPV��)LJXUHV������DQG������ 7KH�DUUDQJHPHQW�DQG�OD\RXW�RI�WKH�QHZ�KRXVLQJ�

DUHDV�DUH�PXFK�PRUH�VWDQGDUG��FOHDUO\�UHVXOWLQJ�LQ�WKH�PRUH�IRUPDO�VXEGLYLVLRQV�RI�

ODUJH�ODQG�WUDFWV�DQG�D�WHFKQLFDO�DSSURDFK�LQ�KRXVHV�GHVLJQV�DQG�FRQVWUXFWLRQV�

7KH�GHYHORSPHQW�RI�WKH�QHZ�EXLOGLQJ�IRUP�ZDV��DV�WKH�QHZ�VWUHHW�SDWWHUQ��SDUW�RI�D�

SDFNDJH�RI�JRRGV��LGHDV��DQG�LPDJHV�LPSRUWHG�IURP�WKH�:HVW��$JKD��������1RRUDGGLQ��

�������%DJKGDG�+RXVHV�XQGHUZHQW�VLJQLÀFDQW�FKDQJHV�DIWHU�WKH�)LUVW�:RUOG�:DU�DQG�

LQFUHDVHG�GUDPDWLFDOO\�DIWHU�WKH�6HFRQG�:RUOG�:DU��)RU� WKH�UHDVRQ�WKDW�%DJKGDG�LV�

WKH�FDSLWDO�FLW\�DQG�FHQWUH�RI�SRZHU�� LW�H[SHULHQFHG�DUFKLWHFWXUH�FKDQJHV�DQG�XUEDQ�

WUDQVIRUPDWLRQ�DQG� WKH� LQWURGXFWLRQ� RI� QHZ� DUFKLWHFWXUDO� VW\OHV� EHIRUH�RWKHUV� ,UDTL�

FLWLHV�� DQG� FRQVHTXHQWO\� LQIOXHQFHG� WKH� LQWURGXFWLRQ� RI� FRQWHPSRUDU\� DUFKLWHFWXUH�

HOVHZKHUH� LQ� WKH� FRXQWU\� �$JKD�� ������1RRUDGGLQ�� �������$FFRUGLQJ� WR�1RRUDGGLQ�

��������LQ�WKH�FLW\�RI�%DJKGDG��WKH�WUDQVLWLRQ�IURP�YHUQDFXODU�SDWWHUQV�WR�FRQWHPSRUDU\�

RQHV�EHJDQ�WR�WDNH�SODFH�LQ�������$�WUDQVIRUPDWLRQ�LQ�WKH�FRQFHSW�RI WKH�DUUDQJHPHQW�



ϵϬ

RI�VSDFHV�DURXQG�D�FRXUW\DUG�RFFXUUHG��DQG�WKH�VSDWLDO�SDWWHUQ�RI�WKH�GZHOOLQJ�XQLW�

FKDQJHG��1R�ORQJHU�ZDV�DQ�LQWHUQDOO\�RULHQWHG�DUFKLWHFWXUH�LQ�VW\OH�LQ�QHZ�GZHOOLQJV�

�$JKD�� ������ 1RRUDGGLQ�� ������ �)LJXUH� ������� 7KH� SDWWHUQ� RI� D� FRXUW\DUG� ZDV�

DEDQGRQHG��WKH�YHUQDFXODU�FRXUW\DUG�ZDV�UHSODFHG�E\�D�FRXUW\DUG�FORVH�WR�WKH�VWUHHW��

EHKLQG�RU�LQ�IURQW�RI�WKH�KRXVH��$JKD��������1RRUDGGLQ���������7KH�FRXUW\DUG��RQFH�DQ�

RDVLV�RI�FLW\�VWUHHWV��ZDV�QR�ORQJHU�D�PDLQ�HOHPHQW�LQ�%DJKGDG·V�QHZ�FRQVWUXFWLRQV��$V�

VWDWHG�E\�:DUUHQ�DQG�)HWKL���������/LNH�WKH�FLW\��WKH�KRXVH�FKDQJHG�VXGGHQ�FUHDWLQJ�

GLVXQLW\�EHWZHHQ�SHRSOH·V�SDVW�DQG�SUHVHQW�EXLOW�HQYLURQPHQWVµ��6DOPDQ���������7KH�

FRQWHPSRUDU\�KRXVH�KDV�DQ�H[WURYHUWHG�IRUP��ZKLFK�FKDQJHG�WKH�ZD\�SHRSOH�OLYHG�LQ

%DJKGDG��7KH�FRQWLQXHG�SUHVVXUH�IURP�WKH�JURZLQJ�SRSXODWLRQ�RQ�XUEDQ�VSDFHV�DQG�

WKH�GHYHORSPHQW�RI�:HVWHUQ�GZHOOLQJ�VW\OHV�RI�WZR�VWRU\�WHUUDFHG�KRXVHV�DQG�PXOWL�

VWRU\�IODWV�KDYH�OHG�WR�D�QHZ�KRXVLQJV�PRUSKRORJ\�DQG�D�VKLIW�IURP�ORZ�ULVH��LQZDUG�

ORRNLQJ� FRXUW\DUG� KRXVH� WR� RXWZDUG�ORRNLQJ� PHGLXP� WR� KLJK�ULVH� DSDUWPHQWV��

�1RRUDGGLQ���������1HZ��QRQ�YHUQDFXODU�GZHOOLQJV��DOVR�FDOOHG�FRQWHPSRUDU\���$JKD��

������DQG� �PRGHUQ�� �1RRUDGGLQ���������EHFDPH�JHQHUDOO\� VPDOOHU�� DQG�D� FXOWXUH�RI�

OLYLQJ� LQ� ÁDWV� GHYHORSHG� �$JKD�� ������ 6DOPDQ�� ������� 7KHVH� KRXVHV� UHSUHVHQW� D�

FRPSOHWH�VW\OLVWLF�EUHDN�IURP�WKH�YHUQDFXODU�FRXUW\DUG�KRXVH��ZLWK�WKH�FHQWUDO�OLYLQJ�

DUHD�QRZ�FRYHUHG��$JKD��������6DOPDQ���������7KHVH�DVSHFWV�DUH�IXUWKHU�LQYHVWLJDWHG�

DQG�GLVFXVVHG�LQ�VHFWLRQ�������

�� &KDQJH� LQ� KRXVHKROGV�� ,Q� WKH� HQG� RI� WKH� QLQHWHHQWK� FHQWXU\� LQ� ,UDT�� WKH� HFRQRPLF�

QHFHVVLW\�RI�ODUJH��H[WHQGHG�IDPLOLHV�GHFOLQHG��7KH�SDWULDUFKDO�HFRQRPLF�VWUXFWXUH�RI�

WKH�H[WHQGHG�IDPLO\�ZDV�XQGHUPLQHG�E\�WKH�ZHDNHQLQJ�RI�WKH�WUDGLWLRQDO�VRXUFHV�RI�

LQFRPH�RQ�ZKLFK� LW�ZDV�EDVHG��0RQH\� LQ� WKH�FRPPXQLW\�VKLIWHG� LQWR� WKH�KDQGV�RI�

\RXQJ�ZRUNHUV�� MXQLRUV� LQ� WKH�ROG� IDPLO\�KLHUDUFK\��7KHVH�\RXQJHU�PHPEHUV�RIWHQ�

FKRVH� WR� OLYH� LQGHSHQGHQWO\�� 7KH\� OHIW� WKH� ROGHU� JHQHUDWLRQ� EHKLQG� LQ� WKHLU�

QHLJKERXUKRRGV��YLOODJHV��DQG WRZQV��7KH�SDWWHUQ�RI�KRXVHKROG�VWUXFWXUH�DQG�FHQWUDO�

IDPLO\� XQLW� LQ� ,UDT� FKDQJHG� UDSLGO\� IURP� WKDW� RI� ODUJH� H[WHQGHG� IDPLOLHV� WR� VPDOO�

QXFOHDU�IDPLOLHV�LQ�WKH�WZHQWLHWK�FHQWXU\��$JKD���������7KLV�GLFWDWHG�WKH�VPDOOHU�VL]HV�

RI� KRXVHV� �$JKD�� ������ 6DOPDQ�� ������ DQG� DV� D� UHVXOW� PHDQW� D� GHPDQG� IRU� PRUH�

GZHOOLQJV� IRU� WKH� VDPH� QXPEHU� RI� SHRSOH� �$JKD�� ������� 7KLV� GHPDQG� ZDV� DOVR�

WULJJHUHG�E\�LQFUHDVLQJ�OLYLQJ�VWDQGDUGV�DQG�ULVLQJ�H[SHFWDWLRQV��DV�ZHOO�DV�SRSXODWLRQ�



ϵϭ

JURZWK��6DOPDQ���������+LJK�ODQG�SULFHV�DOVR�OHG�WR�WKH�GHYHORSPHQW�RI�VPDOOHU�DQG�

VPDOOHU�GZHOOLQJV��$JKD��������

�� 9HUQDFXODU� FRXUW\DUG� KRXVHV� DQG� QHZ� RFFXSDWLRQ� SDWWHUQV�� ,Q� WKH� SURFHVV� RI�

PRGHUQLVDWLRQ��YHUQDFXODU�KRXVHV� DOVR�XQGHUZHQW� H[WHQVLYH� FKDQJHV��7KH\�XVXDOO\�

EHORQJHG�WR�DIÁXHQW�SHRSOH�ZKR�PRYHG�WR�QHZHU�VHFWLRQV�RI�WKH�FLW\�LQ�VHDUFK�RI�D�

EHWWHU�TXDOLW\�RI�OLIH��$JKD��������DQG�DGDSWDWLRQ�WR�PRGHUQLVDWLRQ��7KH�DVVXPSWLRQ�

RI�D�ORZHU�TXDOLW\�RI�OLIH�LQ�YHUQDFXODU�QHLJKERUKRRGV�ZDV�WKH�UHVXOW�RI�PDQ\�IDFWRUV��

7KHVH�QHLJKERUKRRGV�GLG�QRW�KDYH� HQRXJK�XUEDQ� IDFLOLWLHV�� VXFK�DV OHLVXUH� FHQWHUV��

SDUNLQJ�� DQG� JUHHQ� VSDFH�� JRRG� SXEOLF� WUDQVSRUW� DQG� JRRG� DFFHVVLELOLW\� IRU� FDUV��

0RUHRYHU�� WKH� H[LVWHQFH� RI ORZ�TXDOLW\� DQG�XQVDIH� VWUXFWXUHV� LQ� EXLOGLQJV�� DQG� WKH�

UHSODFHPHQW� RI� WKH� RULJLQDO� UHVLGHQWV� ZLWK� PLJUDQWV� IURP� ORZHU�LQFRPH� FXOWXUDO�

FODVVHV�ZKR�KDG�OHVV�DWWDFKPHQW�WR�WKH�QHLJKERUKRRG�DFFRXQWHG�IRU�WKH�ORZHU�TXDOLW\�

RI� OLIH� LQ� WKHVH� QHLJKERUKRRGV� �$JKD�� ������ 6DOPDQ�� ������� $FFRUGLQJO\�� PDQ\�

YHUQDFXODU� KRXVHV� DQG� QHLJKERXUKRRGV� ORVW� WKHLU�ZHDO� WKHLU� UHVLGHQWV�� 6RPH� ODUJH�

YHUQDFXODU� FRXUW\DUG� KRXVHV� KDYH� EHHQ� XVHG� IRU� PXOWL�RFFXSDQF\� UHQWLQJ�� ZKLFK�

FRXOG�EH� D� VRXUFH� RI� LQFRPH� IRU� WKH� IDPLO\� RU� DFFRPPRGDWLRQ� IRU� WKH�KRXVHKROG·V�

RIIVSULQJ��$JKD���������

)URP� WLPH� WR� WLPH�� LI� WKH� RZQHU� GLHG�� WKH� KRXVH� ZRXOG� EH� SDVVHG� RQ� WR� PDQ\�

EHQHÀFLDULHV�ZKR�ZRXOG�QHYHU�UHWXUQ�WR�WKH�KRXVH��8QGHU�WKRVH�FLUFXPVWDQFHV��WKH�

KRXVH�PLJKW�EH�UHQWHG�RXW�WR LPPLJUDQWV��SHUKDSV�VHYHUDO�IDPLOLHV��&DVH�LQ�SRLQW�RI�

WKLV� FRXOG� VWLOO� EH� VHHQ� LQ� DUHDV� VXFK� DV� $O�.DGKLPL\D� DQG� $O� DGKDPL\D�� ZKLFK�

DFFRPPRGDWH�ODUJH�QXPEHUV�RI�UHIXJHHV�IURP�RWKHU�FLWLHV�� ,PPLJUDQWV�ZHUH�GUDZQ�

SDUWLFXODUO\� WR� WKH� KLVWRULF� FHQWHUV� GXH� WR� WKH� DEXQGDQFH� RI� ODUJH� KRXVHV� DQG� WKH�

QXPEHU� RI� HPSW\� SURSHUWLHV� �$JKD�� ������� 8QGHU� WKRVH� FLUFXPVWDQFHV�� JHQHUDOO\��

OLWWOH RU�QR�UHSDLU�ZDV�FDUULHG�RXW��DQG�WKH�KRXVHV�VXIIHUHG�D�JUHDW�GHDO�RI�GHWHULRUDWLRQ�

�1RRUDGGLQ���������0RUHRYHU��VRPHWLPHV�WKH�KRXVH�ZDV�VROG�WR�VWDWH�RUJDQLVDWLRQV��

DQG�WKH�IXQFWLRQ�RI�GZHOOLQJ�XQLWV�ZDV�DOWHUHG�WR�JRYHUQPHQWDO�RIÀFHV��PXVHXPV�RU�

HYHQ�KLJKHU�HGXFDWLRQ�EXLOGLQJV��VXFK�DV�WKH�KRXVH�PXVHXP�LQ�%DJKGDG�

�� 9HUQDFXODU�GZHOOLQJ�LQ�WKH SUHVHQW�GD\��'HVSLWH�WKH�FKDQJHV��ZKLFK�KDYH RFFXUUHG�LQ�

,UDT��H[DPSOHV�RI�YHUQDFXODU�KRXVHV�VWLOO�H[LVW�LQ�ROG�QHLJKERUKRRGV�RI�PDQ\�DUHDV�LQ�

%DJKGDG� �$JKD�� ������� +RZHYHU�� FRQVLGHULQJ� WKH� LPSDFW� WKDW� DOO� WKHVH� DQG� RWKHU�



ϵϮ

FKDQJHV� PLJKW� KDYH� LQWURGXFHG� WR� LQGLYLGXDOV�� IDPLOLHV�� DQG� VRFLHW\� DW� ODUJH�� WKH�

SUREDELOLW\�RI�D�FRQWLQXLQJ�FORVH�PDWFK�DPRQJ�GHVLJQV�DQG�XVHU·V�UHTXLUHPHQWV�LQ�WKH�

YHUQDFXODU� KRXVH� LV� UDWKHU� GRXEWIXO� DQG� UHTXLUHV� PRUH� H[SODQDWLRQ� DV� ZHOO� DV�

H[SORUDWLRQ��DQG�V\VWHPDWLF�SUDFWLFDO�HIIRUW��'HVSLWH�WKH�H[LVWHQFH�RI�D�VLWXDWLRQ�ZKHUH�

WKH�YHUQDFXODU�KRXVHV�KDYH�VHHQ�WR�EH�LQ�D�VWDWH�RI�GHFOLQH�RU�DW�ULVN�RI�EHLQJ�UHSODFHG�

E\�PRGHUQ� FRXQWHUSDUWV� RU� XVHG� IRU� QHZ� SXUSRVHV�� WKRVH� KRXVHV� DUH� VWLOO� FLWHG� LQ�

DFDGHPLF�OLWHUDWXUH�DV�PRGHOV�RI�FXOWXUDOO\�DFFHSWDEOH�DQG�VXVWDLQDEOH�SUDFWLFHV��7R�

ÀQG�RXW�PRUH�DERXW�WKLV�SDUDGR[LFDO�FLUFXPVWDQFH��ZH�QHHG�WR�NQRZ�QRW�RQO\�DERXW�

WKH�EXLOGLQJV�WKHPVHOYHV�EXW�DV�ZHOO�DERXW WKH�DWWLWXGHV�DQG�RSLQLRQV�RI�WKH�DFWXDO�

XVHUV�RI�WKHVH�EXLOGLQJV��

������� &RQWHPSRUDU\�KRXVHV�² EDFNJURXQG�DQG�FRQWH[W

7KH�FRQWHPSRUDU\�KRXVH� LV� W\SLFDOO\�RI� WZR�VWRUH\V��&RQWHPSRUDU\�KRXVHV�DUH�XVXDOO\�

GHWDFKHG�RU�VHPL�GHWDFKHG��ZLWK�D�ODUJHU�VXUIDFH�DUHD��ZKLFK�OHDGV�WR�JUHDWHU�H[SRVXUH�WR�

VRODU�UDGLDWLRQ�DQG�ZLQG�WKDQ�LQ�YHUQDFXODU�KRXVHV��WKLV�JLYHV�WKHVH�KRXVHV�PRUH�VRODU�

HQHUJ\��UDLVLQJ�WKHLU�WKHUPDO�ORDG��)XUWKHUPRUH��WKH�QHZHU�KRXVH�GHVLJQV�QHJOHFW�WKH�XVH�

RI�SDVVLYH�GHVLJQ�WHFKQLTXHV�EXW�GHSHQG�PDLQO\�RQ�PHFKDQLFDO�V\VWHPV��7RGD\��KRXVHV�

LQ�%DJKGDG�GR�QRW�UHSUHVHQW�WKH�%DJKGDGLV·�YHUQDFXODU�VW\OHV�LQ�DQ\�ZD\��:LWK�WKHLU�QHZ�

VWUXFWXUHV� DQG� VKDSH�� WKH� UHVLGHQWV·� ZD\ RI� WKLQNLQJ� LQ� UHODWLRQ� WR� WKHLU� KRPHV� KDV�

FKDQJHG�� ,Q� %DJKGDG·V� ODWHVW� FRQVWUXFWLRQV�� WKH� FRXUW\DUG�� ZKLFK� ZDV� RQFH� WKH� FRUH�

FKDUDFWHULVWLF� RI� WKH� FLW\·V� VWUHHWV�� LV� QR� ORQJHU� WKH�PRVW� LPSRUWDQW� SDUW� RI� WKH� KRXVH��

)LQGLQJV� IURP� WKH� OLWHUDWXUH� VKRZ� WKDW� LQVWDOOLQJ� DV�ZHOO� DV� RSHUDWLQJ� DLU�FRQGLWLRQLQJ�

V\VWHPV� ZHUH� WKH� PRVW� PDMRU� VWUDWHJ\� DSSOLHG� IRU� SURYLGLQJ� WKHUPDO� FRPIRUW� LQ�

FRQWHPSRUDU\� KRXVHV�� 7KHUH� DUH� QR� DGRSWHG� XQLIRUP� EXLOGLQJ� HQHUJ\� VWDQGDUGV� LQ�

%DJKGDG� �81�+DELWDW�� ������� +RZHYHU�� WKH� FRQWHPSRUDU\� KRXVHV� DUH� QRW� KLJKO\�

VXFFHVVIXO�LQ�GHDOLQJ�ZLWK�FOLPDWLF�DV�ZHOO�DV�HQYLURQPHQWDO�VWUDWHJLHV��7KH�PLFURFOLPDWH�

RI�WKH�PRGHUQ�KRXVH�FKDQJHG�FRPSDUHG�WR�D�YHUQDFXODU�RQH��EHFDXVH�RI�WKH�FKDQJH�LQ�LWV�

FDSDFLW\��ORFDWLRQ��ZLQGRZV��DQG�WKH�WKHUPDO�UHVLVWDQFH�DQG�KHDW�FDSDFLW\�RI�WKH�EXLOGLQJ�

�$JKD���������%\�GHSHQGHQFH�RQ�PHFKDQLFDO�FRROLQJ�DQG�KHDWLQJ�V\VWHPV�LQ�KRXVLQJ�DQG�

WKH�H[WHQVLYH�XVH�RI�SULYDWH�YHKLFOHV�KDYH�EURXJKW�PDQ\� LVVXHV�� IRU� LQVWDQFH��H[WHQVLYH�
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HQHUJ\�FRQVXPSWLRQ��IXHO�GHSOHWLRQ��DLU�SROOXWLRQ��JOREDO�ZDUPLQJ�FRQWULEXWLQJ��7KLV�ULVHV�

WKH�QHHGV�RI�UH�HYDOXDWLQJ�WKH�XVH�RI�DSSURSULDWH�QHZ�WHFKQRORJLHV�

%DJKGDG�EHFDPH�XUEDQLVWLFDOO\�FKDRWLF�DV�D�UHVXOW�RI�WKH�DEVHQFH�RI�VW\OLVWLF�XQLIRUPLW\�LQ�

EXLOGLQJV� LQ� VRPH� DVSHFWV�� IRU� H[DPSOH�� WKH� UHODWLRQVKLS� RI� WKH� EXLOGLQJ� ZLWK� WKHLU�

HQYLURQPHQW��$V�SHRSOH�KDYH�YHUQDFXODUO\�UHDFKHG�WKH�EXLOW�IRUPV�WKURXJK�WULDO�DQG�HUURU�

�5DSRSRUW���������WKHQ�DQG�WKHUH�,�FDQ�DUJXH�WKDW�LQ�%DJKGDG�QRZ�WKHUH�LV�QR�VXFFHVVIXO�

VHW�RI�GHVLJQ�VWUDWHJLHV�WKDW�SHRSOH�FDQ�WDNH�IRU�HVWDEOLVKHG�WKHLU�KRXVHV�

7DEOH����� VKRZV�WKH�PDLQ�VSDWLDO�HOHPHQWV�RI�WKH�FRQWHPSRUDU\ KRXVHV�LQ�%DJKGDG��DV�D�

FDVH�VWXG\�

7DEOH�������7KH�PDLQ�VSDWLDO�HOHPHQWV�RI�WKH�FRQWHPSRUDU\�KRXVHV�LQ�%DJKGDG

+RXVHV·�HOHPHQWV�RU�IHDWXUHV 7KH�HIIHFWLYH�IDFWRUV 7KH�GLUHFW�LPSDFW

'HVLJQ� x ��VLGH�DWWDFKHG
x GHWDFKHG�RU�VHPL�GHWDFKHG��ZLWK�

ODUJH� JOD]HG� DUHDV� DQG� ELJJHU�
VXUIDFH�DUHD

�

(QWUDQFH �

*DUGHQ� 9LHZV�
9LHZV�
1DWXUDO�YHQWLODWLRQ�

7KH�LQWHUQDO�VSDFHV

'LPHQVLRQV� IRU� WKH� LQWHULRU�
VSDFH�KHLJKW��OHQJWK�DQG�ZLGWK�

1DWXUDO�YHQWLODWLRQ

7RS�IORRUV�UHPDLQLQJ�ODUJHO\�XQXVHG�
LQ�VXPPHU�GD\V

7KH� IORRU� EHKDYHV�
DV� D� VKHOWHU� IURP�
DQ\�VRODU�JDLQV

7KH�ZLQG�² WRZHU��%DGJLU� �

7KH�ODUJH�ZLQGRZV�LQVWHDG�RI�
6KDQDVKHHO

2SHQLQJV�ODUJH�VL]H�DQG�ORFDWLRQ
1DWXUDO�YHQWLODWLRQ�
*DUGHQ YLHZ

/RXYHUV���6FUHHQV?LQ�VRPH�KRPHV VKDGLQJ
7KH�EXLOGLQJ�HQYHORSH %ULFN�ZDOOV�RU�&RQFUHWH�ZDOOV +HDW�JDLQ
7KH�ZDWHU	�SODQWLQJ�HOHPHQWV �
7KH�EXLOGLQJ�IRUP �

(QYHORSH� GHVLJQ� ?([WHULRU�
ZDOO

WKH� H[WHULRU� ZDOOV� RI� FRQWHPSRUDU\� KRXVHV� PDGH� RI�
VXSSRUWHG�EULFNV�RU�FRQFUHWH�ZLWK�D�WKLFNQHVV�RI����FP��EXW�
QRW�WKHUPDO�LQVXODWLRQ�LQ�WKH�GD\�WLPH�QRU�VWRUDJH�RU�GHOD\�
KHDW�WUDQVIHU�DW�QLJKW�

6RXUFH� 5HVHDUFKHU��VXPPDU\�IURP�OLWHUDWXUH
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7DEOH����� VKRZV�WKH�DIIHFWLYH�IDFWRUV�RQ�WKH�FRQWHPSRUDU\�KRXVH�SHUIRUPDQFH

7DEOH�������7KH�DIIHFWLYH�IDFWRUV�RQ�WKH�FRQWHPSRUDU\�KRXVH�SHUIRUPDQFH

(OHPHQWV�RU�IHDWXUHV 7KH�HIIHFWLYH�IDFWRUV 5HI�

7KH�JDUGHQ�LQVWHDG�RI�
FRXUW\DUG 9LHZV� �6DOPDQ�������$JKD��

�����

7KH�LQWHUQDO�VSDFHV

'LPHQVLRQV�IRU�WKH�LQWHULRU�
VSDFH�KHLJKW��OHQJWK�DQG�
ZLGWK�

�:DUUHQ��������
)HWKL�������$O�
.DLVL�������$JKD��
�����

7RS�IORRUV�UHPDLQLQJ�ODUJHO\�
XQXVHG�LQ�VXPPHU�GD\V

�$O�.DLVL�������
$JKD�������

7KH�ZLQG�² WRZHU��%DGJLU� 1RW�DSSOLHG

7KH�ODUJH�ZLQGRZV�LQVWHDG�RI�
6KDQDVKHHO

2SHQLQJV�ODUJH�VL]H�DQG�
ORFDWLRQ

�6DOPDQ�������$JKD��
�����

/RXYHUV���6FUHHQV?LQ�VRPH�
KRPHV �6DOPDQ������

7KH�EXLOGLQJ�HQYHORSH (QYHORS�WKHUPDO�PDVV��/RZ�
WKHUPDO�PDVV�

�6DOPDQ�������$JKD��
�����

7KH�ZDWHU	�SODQWLQJ�
HOHPHQWV �

7KH�EXLOGLQJ�IRUP �

6RXUFH� 5HVHDUFKHU��VXPPDU\�IURP�OLWHUDWXUH

,W� FRXOG� EH� VXJJHVWHG� WKDW� FRQWHPSRUDU\� KRXVHV� DUH� WKXV ´H[WURYHUWHGµ �6DOPDQ�������

1RRUDGGLQ�������� FRQVWUXFWHG�ZLWKRXW�D�FRXUW\DUG��PHDQ�WKDW�DOO�URRPV�IDFH�WKH�VWUHHW��

ZLWK�RSHQDEOH ZLQGRZV�RQWR WKH�VWUHHWV��$JKD���������,W�LV�VDLG�WKDW��HYHQ�LQ�YHUQDFXODU�

KRXVH��WKHUH�KDV�IRU�WKH�ILUVW�WLPH��DV�DQ�LQGLFDWLRQ�RI�PRGHUQLVP�E\�VRPH��WKH�WHQGHQF\�

WR�RSHQ�ZLQGRZV� LQ� WKH�RXWVLGH�ZDOOV� IDFLQJ�WKH�SDVVDJHZD\��$JKD��������1RRUDGGLQ��

�������)LJXUH�������,Q�DGGLWLRQ��DW�OHDVW RQH�YHKLFXODU�HQWUDQFH�WR�HDFK�SURSHUW\�EHFDPH�

YLWDO� EHFDXVH� RI� WKH� 1RUWKHUQ� DQG� 6RXWKHUQ� RULHQWDWLRQ� EHLQJ� UHILQHG�� 1HZ� KRXVLQJ�

OD\RXWV�DQG�FDU�SDUNLQJ�ZHUH�FRQVWUXFWHG��6DOPDQ��������$JKD�������LQ�VXFK�D�ZD\�WKDW�

WKHUH�LV QRZ�XVXDOO\�DW�OHDVW�RQH�SDUNLQJ�DUHD�WR�HDFK�KRXVH�VLQFH�WKH�WZHQWLHWK�FHQWXU\��

1HDUO\�DOO�QHZ�GZHOOLQJV�KDYH�GLUHFWHG�DFFHVV�WR�WKH�OLQHDU�VWUHHW�SURYLGHG�IRU�SHGHVWULDQ�

DQG�FDU�DFFHVV�WR�WKH�SORWV��$JKD��������1RRUDGGLQ���������0RUWRQ�FODLPV��������WKDW��LQ�

WKH�0LGGOH�(DVW�DQG�$IULFD��WKH�HDUWK�EXLOGLQJV�KDYH�UHSODFHG�E\�EXLOGLQJV�WKDW�PDGH�RI�
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FRQFUHWHV� DQG� VWHHOV� EHFDXVH� �WKHVH� PDWHULDOV� V\PEROLVH� WKH� PRGHUQLVLQJ� SURJUHVV� WR�

ZKLFK�SHRSOH�FRPPRQO\�DVSLUH��0RUWRQ���������7KRXJK��WKLV�KDVQ·W�EHHQ�WKH�RQO\�UHDVRQ�

LQ�WKH�%DJKGDGL�KRXVHV��

7KHUH�ZDV� D� FKDQJH� LQ� WKH�ZD\� FRXUW\DUGV� ORRNHG�� WKH\�ZHUH� QR� ORQJHU� ORZ�ULVH� DQG�

LQZDUG�ORRNLQJ��EXW�ZHUH�KLJK�ULVH�RXWZDUG�ORRNLQJ�DFFRPPRGDWLRQ��1RRUDGGLQ���������

7KLV�ZDV�GXH�WR�WKH�EXUGHQ�IURP�WKH�LQFUHDVHG�GHPRJUDSKLFV�DQG�WKH�ODXQFK�RI���VWRUH\�

WHUUDFHG�KRPHV�DQG�EORFNV�RI� IODWV� �1RRUDGGLQ���������1HZ��QRQ�YHUQDFXODU�GZHOOLQJV��

DOVR�FDOOHG��FRQWHPSRUDU\���$JKD��������DQG��PRGHUQ���1RRUDGGLQ���������EHFDPH�OHVVHU��

DQG� PRUH� SHRSOH� GHFLGHG� WR� OLYH� LQ� IODWV� ZKLFK� EHFDPH� WKH� QRUP�� 1HZ� RU� PRGHUQ�

GZHOOLQJV FRQVLVW�RI�D�OLYLQJ�DUHD��PRUH�WKDQ�RQH�EHGURRPV��NLWFKHQ�DQG�WKH�EDWKURRPV�

DURXQG�D�FHQWUDO�URRIHG�KDOO��([WHULRU�DQG�LQWHULRU�ZDOOV��DV�ZHOO�DV�URRIV��DUH�FRQVWUXFWHG�

RI�EDNHG�EULFN��SODVWHUHG�LQVLGH�ZLWK�J\SVXP�SODVWHUV��$JKD��������6DOPDQ���������7KHVH�

KRXVHV�UHSUHVHQW�D�FRPSOHWH�VW\OLVWLF�EUHDN�IURP�WKH�YHUQDFXODU�FRXUW\DUG�KRXVH��ZLWK�WKH�

FHQWUDO� OLYLQJ� DUHD� QRZ� FRYHUHG� �$JKD�� ������� )XUWKHUPRUH�� UDWKHU� WKDQ� UHO\LQJ� RQ�

FRPPXQDO�IDFLOLWLHV��LW�EHFDPH�TXLWH�FRPPRQ�IRU�KRXVHV�WR�LQFOXGH�EDWKURRPV�DQG�WRLOHWV��

6ROLG�IXHO�FKRLFHV�IRU�VSDFH�KHDWLQJ�ZHUH�JUDGXDOO\�FKDQJHG�ZLWK�JDV�DQG�WKHQ�HOHFWULFDO�

DSSOLDQFHV��$JKD���������7KH�PLFURFOLPDWH�RI�WKH�PRGHUQ�KRXVH�FKDQJHG�FRPSDUHG�WR�D�

YHUQDFXODU�RQH��EHFDXVH�RI�WKH�FKDQJH�LQ�LWV�FDSDFLW\��OD\RXWV��ORFDWLRQ��ZLQGRZV��DV�ZHOO�

DV� WKH� WKHUPDO�UHVLVWDQFH�DQG�KHDW�FDSDFLW\�RI� WKH�EXLOGLQJ��$JKD���������$�ELJ�FKDQJH�

RFFXUUHG�LQ�,UDT�GXULQJ�WKH�����V��VZDPS�FRROHUV��DLU�FRROLQJ�V\VWHP��ZHUH�LQWURGXFHG��

ZKLFK�KDYH�EHHQ�XVHG� VLQFH� WKHQ� �:DWHU� DLU�FRROLQJ�FHQWHU� LQ�%DJKGDG���������7KH�DLU�

FRROHU�LV�LQVWDOOHG�RQ�WKH�KRXVH�URRI��,W�FRQVLVWV�RI�DQ�HOHFWULFDO�IDQ��ZKLFK�GUDZV�RXWVLGH�

DLU� LQWR� WKH� URRP� DFURVV�ZDWHU�VRDNHG� VWUDZ� SDQHOV�� WKXV� LQWURGXFLQJ� FRROHG� DLU�ZLWK�

FRQVLGHUDEOH�ZDWHU� FRQWHQW�� 6XFK� FRROHUV� DUH�ZLGHO\� DQG�SRSXODU�XVHG� LQ� ,UDTL�KRXVHV�

�6DOPDQ�� ������� 7KH� SRSXODULW\� RI� DLU�FRROLQJ� V\VWHPV� UHODWHV� WR� QXPHURXV� IDFWRUV��

VLPSOLFLW\� RI� LQVWDOODWLRQ�� HIIHFWLYHQHVV�� ORZ� LQLWLDO�� RSHUDWLRQDO� DQG�PDLQWHQDQFH� FRVWV��

HOLPLQDWLRQ�RI�GXVW��GLUW�DQG�ÁLHV��FRPSDUHG�WR�WUDGLWLRQDO�FRROLQJ�V\VWHPV���DQG�WKH�ORZHU�

UDWH�RI� HQHUJ\�FRQVXPSWLRQV��FRPSDUHG� WR�DLU�FRQGLWLRQLQJ�V\VWHPV� �:DWHU�DLU�FRROLQJ�

FHQWUH�LQ�%DJKGDG���������$LU�FRROLQJ�V\VWHPV�VHHP�WR�ZRUN�ZHOO�ZLWK�WKH�KRW�FOLPDWH�EXW�

VXIIHU�IURP�WKH�GUDZEDFN�WKDW�LQ�%DJKGDG��DV�LQ PDQ\�RWKHU�RI�WKH�0LGGOH�(DVW�FLWLHV��LQ�
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WKH�PLG�DIWHUQRRQ�LQ�VXPPHU�WLPHV��ZKHQ�WKH�KLJKHVW�ORDGV�DUH�SODFHG�RQ�WKH�HOHFWULFLW\�

VXSSO\� V\VWHPV�� IUHTXHQW� SRZHU� IDLOXUHV� RFFXU� �:DWHU� DLU�FRROLQJ� FHQWHU� LQ� %DJKGDG��

�������,Q�DGGLWLRQ�WR�WKH�SRZHU�IDLOXUH�ULVNV��WKH�H[WUDRUGLQDU\�OHYHOV�RI�KXPLGLW\�ZKLFK�

VZDPS� FRROHUV� SURYLGH� �*LYRQL�� ������ KDYH� RIWHQ� REVHUYHG� XSRQ� E\� %DJKGDGL� WR� EH�

KDUPIXO�WR�KHDOWK��FDXVLQJ�FROG�DQG�UKHXPDWLVP��$JKD���������0RUHRYHU��WKHVH�VZDPS�

FRROHUV�VRPHWLPHV�DUH�FRQVLGHUHG�WR�EH�D��QRLV\�DQG�XQVLJKWO\�SURWXEHUDQFH��RQ�EXLOGLQJV�

�*KLDEDNORX��������

&ŝŐƵƌĞ�Ϯ͘Ϯϴ͗�dŚĞ�ĐŽŶƚĞŵƉŽƌĂƌǇ�ŚŽƵƐĞƐ�ŝŶ��ĂŐŚĚĂĚ�;ZĞƐĞĂƌĐŚĞƌͿ
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����������� 7KH� IDFWRUV� HIIHFWLYH� LQ� SURYLGLQJ� FRPIRUW� LQ� FRQWHPSRUDU\� KRXVHV��

WKHUPDO�DQG�VRFLR�FXOWXUDOO\�IDFWRUV

9DULRXV� IDFWRUV�ZLOO� EH� UHYLHZHG� EHORZ� DQG� DV�ZHOO� KDYH� EHHQ� FRQVLGHUHG� DFURVV� WKLV�

UHVHDUFK�FKDSWHUV�DV�WKH�PRVW�VLJQLILFDQW�LVVXHV�IRU�WKH�LQKDELWDQWV�RI�WKDW�KRXVH�W\SHV�

7KH�WKHPHV�EHORZ�ZLOO�EH�UHYLHZ�ZLWKLQ�WKH�UHVHDUFK��FRPPRQ�WR�WKH�VWUXFWXUH�DSSOLHG�

IRU�YHUQDFXODU�KRXVLQJ��HQDEOLQJ�ODWHU�FRPSDULVRQ��

� 8UEDQ�GHVLJQ�IDFWRUV�

� $UFKLWHFWXUDO�IDFWRUV��

� (QYLURQPHQWDO�IDFWRUV��

� 6RFLR�FXOWXUDO�IDFWRUV�

8UEDQ� GHVLJQ� IDFWRUV��7KLV� VHFWLRQ� SUHVHQWV� OLWHUDWXUH� ILQGLQJV� RQ� XUEDQ� IDEULF� IDFWRUV�

UHODWHG�WR�FRQWHPSRUDU\�DUHD��ZKLFK�DIIHFW�WKH�VDWLVILHV�WKH�QHHGV�RI�WKH�RFFXSDQWV��7KLV�

VHFWLRQ�H[DPLQHV�WKH�OLWHUDWXUH�UHYLHZ�UHVXOWV�RQ�WKH�H[WHQW�WR�ZKLFK�XUEDQ�IDEULF�RI�WKH�

FRQWHPSRUDU\� KRXVHV� VDWLVI\� WKH� QHHGV� RI� WKHLU� RFFXSDQWV� LQ� DQ� HQYLURQPHQWDOO\� DQG�

VRFLDO�FXOWXUDO� ZD\V�� ,W� KDV� EHHQ� IRXQG� IURP� WKH� OLWHUDWXUH� WKDW� WKH� XUEDQ� IDEULF� RI�

FRQWHPSRUDU\�DUHDV�KDV�ZLGH�VWUHHW�DQG� WKH�FDU�HDV\�DQG�GLUHFW� WR�DFFHVV� WR� WKH�KRXVH�

EHFDXVH� RI� WKH�ZLGH� VWUHHW� GHVLJQ �)LJXUH� ������� )RU� GZHOOHUV� RI� FRQWHPSRUDU\� KRPHV��

DQDO\VLV�VKRZHG�WKDW�UHVLGHQWV�ZHUH�FRQWHQW�DERXW�WKHLU�QHLJKERUKRRG�DQG�DOVR�VRFLDOL]HG�

ZLWK�WKHP �1RRUDGGLQ��������$JKD���������+RZHYHU��WKLV�VRFLDOL]DWLRQ�ZDV�QRW�DV�IUHTXHQW�

DV� WKH� UHVLGHQWV� RI� YHUQDFXODU� KRPHV� )XUWKHU� GHWDLOV� RI� WKH� XUEDQ� GHVLJQ� VWUDWHJLHV�

DVVRFLDWHG�ZLWK�FRQWHPSRUDU\�KRXVLQJ��DV�QRWHG�LQ�WKH�OLWHUDWXUH��DUH�JLYHQ�LQ�7DEOH������

)LJXUH������� &KDQJHV�LQ�KRXVLQJ�SDWWHUQV�LQ�%DJKGDG�ZHUH�JHQHUDOO\�FRQQHFWHG�ZLWK�WKH�
FKDQJH�LQ�WKH�VWUHHW�OD\RXWV��%DJKGDG�FLW\�*RRJOH�PDS�������
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7DEOH����� 6KRZV�WKH�XUEDQ�GHVLJQ�VWUDWHJLHV�RI�WKH�YHUQDFXODU�KRXVHV�

7DEOH������ 7KH�XUEDQ�GHVLJQ�VWUDWHJLHV

'HVLJQ�VWUDWHJ\ 'HVFULSWLRQ 5HI�

8
UE
DQ

�I
DE

UL
F�
DV
S
HF
WV

'HQVLW\ DQG�

VWUHHW�OD\RXW

,W�KDV�EHHQ�IRXQG�IURP�WKH�OLWHUDWXUH�WKDW�WKH�XUEDQ�IDEULF�RI�

FRQWHPSRUDU\� DUHDV� KDV� ZLGH� VWUHHW� DQG� WKH� FDU� HDV\� DQG�

GLUHFW�WR�DFFHVV�WR�WKH�KRXVH�EHFDXVH�RI�WKH�ZLGH�VWUHHW�GHVLJQ�
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2ULHQWDWLRQ

7KH� RULHQWDWLRQ� RI� WKH� FRQWHPSRUDU\� KRXVH�ZDVQ·W� IRUPHG�

IROORZ�DFFRUGLQJ�WR�WKH�VRFLR�FXOWXUH�HIIHFWV�RU�WKH�ELRFOLPDWLF�

UHJLRQV��7KHUH�LV�QR�FRQVLGHUDWLRQ�WR�RULHQWDWLRQ�LQ�GHVLJQLQJ�

WKH�KRXVHV� WRZDUGV� ´TLEODµ� 0RUHRYHU�� WKH� VWUHHW� OD\RXW� LQ�

FRQWHPSRUDU\� DUHDV� EDVHG� RQ� JULG� OD\RXW� UHVXOWV� LQ� D� KLJK�

SHUFHQWDJH� RI� WKH� URRPV� EHLQJ� SRRUO\� RULHQWHG�� ,Q� PDQ\�

FDVHV�� WKH�KLJKO\� LQKDELWHG�VSDFHV�DUH� ORFDWHG� LQ� WKH�ZURQJ�

RULHQWDWLRQ�IRU�SDVVLYH�VRODU�FRQWURO��

�:
DU
UH
Q�
��
��
��
�$
O�
.
DL
VL
��
��
��
�

1
RR

UD
GG

LQ
���
��
��
$
JK

D�
��
��
��

2XWVLGH�

]RQH

7KH� FRQWHPSRUDU\� KRXVH� KDV� D� IURQW� JDUGHQ�� ZKLFK� LV� DQ�

RXWVLGH� VSDFH�� UDWKHU� WKDQ�D� FRXUW\DUG��7KH� IURQW�JDUGHQ� LV�

XVHG� IRU� VRFLDO� JDWKHULQJV� ZLWK� IDPLO\� RU� QHLJKERXUV� DQG�

GRHV� QRW� SURYLGH� DQ\� SULYDF\� IRU� WKH� RFFXSDQWV�� 6RPH�

FRQWHPSRUDU\�KRXVHV�KDYH�DQ�H[WHQVLRQ�DUHD�WR�WKH�EHGURRP�

RU� OLYLQJ� URRP� ZKLFK� LV� VHPL�FRYHUHG ZLWK� IORZHUV� DQG�

VKUXEV��7KLV�VSDFH�GRHV�QRW�RIIHU�WKH�VDPH�FKDUDFWHULVWLFV�DV�D�

FRXUW\DUG�EHFDXVH�LW�GRHV�QRW�SURYLGH�DQ\�VHQVH�RI�HQFORVXUH��

,W�UHIOHFWV�WKH�FKDUDFWHULVWLFV�RI�D�PRGHUQ�JDUGHQ�UDWKHU�WKDQ�

D�FRXUW\DUG��7KHUHIRUH��FRQWHPSRUDU\�KRXVHV�GR�QRW�IXOILO�WKH�

RFFXSDQWV
� QHHGV� LQ� WHUPV�RI� SULYDF\� IURP�QHLJKERXUV� DQG�

SDVVHUV�E\�
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,W�FDQ�EH�VHHQ�IURP�7DEOH����� DQG�)LJXUHV����� WKDW�WKH�XUEDQ�GHVLJQ RI�WKH�FRQWHPSRUDU\�

KRXVH�LV�VLPSOLVWLF�ZKHQ�FRPSDUHG�WR�WKH�YHUQDFXODU�KRXVH��ZKLOH�WKH�UHODWLRQVKLS�ZLWK�

WKH�FOLPDWH�LV�OLPLWHG�H[SOLFLW�



ϵϵ

$UFKLWHFWXUDO�IDFWRUV� ,Q�WHUPV�RI�DUFKLWHFWXUDO�DVSHFWV��WKH�FRQWHPSRUDU\�KRXVH�FRXOG�EH�

VHHQ� WR� UHWDLQ� WKH� URRI� WHUUDFH� EHLQJ� D� IXQFWLRQDO� GHVLJQ� VWUDWHJ\� LQ� FRPPRQ� ZLWK�

YHUQDFXODU�FRXUW\DUG�KRXVHV��EXW��WKH�KRXVHV�DUH�W\SLFDO�RI�WZR�VWRULHV��)XUWKHUPRUH��WKH�

VWUDWHJ\� IRU� VHDVRQDO� YDULDWLRQ� LQ� WKH� XVDJH� RI� VSDFHV� GRHV� QRW� DQ\� ORQJHU� VHH� LQ� WKH�

RFFXSDWLRQ�SDWWHUQ�RI�FRQWHPSRUDU\�KRXVHV��EHKLQG�WKH�URRI�WHUUDFH�XVHG�IRU�VOHHSLQJ�LQ�

WKH�VXPPHU�WLPHV��7DEOH������VKRZV�WKH�DUFKLWHFWXUH�GHVLJQ�VWUDWHJLHV�LQ�FRQWHPSRUDU\�

KRXVHV�

7DEOH������ 7KH�DUFKLWHFWXUH�GHVLJQ�VWUDWHJ\�LQ�
FRQWHPSRUDU\ KRXVHV

'HVLJQ�VWUDWHJLHV

$UFKLWHFWXUH�
GHVLJQ�
DVSHFWV

)RUP�GHVLJQ

:LQGRZ�GHVLJQ�

*OD]LQJ�GHVLJQ�

(QYHORSH�FRQVWUXFWLRQ

5RRI�WHUUDFH�

)RUP GHVLJQ� ,Q WKH� FRQWHPSRUDU\� %DJKGDGL� KRXVHV�� WKH� LVVXH� LV� GLIIHUHQW WKDQ� WKH�

YHUQDFXODU�KRXVHV� 7KH�VKDSH�RI�WKH�FRQWHPSRUDU\�KRXVH�ZDVQ·W�IRUPHG�IROORZ�DFFRUGLQJ�

WR� WKH� VRFLR�FXOWXUH� HIIHFWV� RU� WKH� ELRFOLPDWLF� UHJLRQV�� 7KH� FRQWHPSRUDU\� KRXVHV� DUH�

XVXDOO\�GHWDFKHG�RU�VHPL�GHWDFKHG��ZLWK�ELJJHU�VXUIDFH�DUHD��ZKLFK�H[SRVHV�PRUH�WR�VRODU�

UDGLDWLRQ�DQG�ZLQG�WKDQ�YHUQDFXODU�KRXVHV�GR��WKLV�JLYHV�WKHVH�KRXVHV�PRUH�VRODU�HQHUJ\��

UDLVLQJ�LWV�WKHUPDO�ORDG��)XUWKHUPRUH��WKH�QHZHU�KRXVH�GHVLJQV�QHJOHFW�WKH�XVH�RI�SDVVLYH�

GHVLJQ� WHFKQLTXHV�EXW�GHSHQG�PDLQO\�RQ�PHFKDQLFDO�V\VWHPV �1RRUDGGLQ��������$JKD��

������ 7RGD\��KRXVHV�LQ�%DJKGDG�GR�QRW�UHSUHVHQW�WKH�%DJKGDGLV·�YHUQDFXODU�VW\OHV�LQ�DQ\�

ZD\���:LWK�WKHLU�QHZ�VWUXFWXUHV�DQG�VKDSH��WKH�UHVLGHQW·V�ZD\�RI�WKLQNLQJ�LQ�UHODWLRQ�WR�

WKHLU�KRPHV�KDV�FKDQJHG �$JKD���������7KH�FRXUW\DUG�ZDV�QRW�WKH�PRVW�LPSRUWDQW�SDUW�RI�

WKH�KRXVH�DQ\PRUH�LQ�%DJKGDG·V�ODWHVW�FRQVWUXFWLRQV�ZKLFK�ZDV�WKH�FRUH�RI�WKH�VWUHHWV�LQ�

WKH�FLW\�DW�RQH�SRLQW��



ϭϬϬ

:LQGRZ�GHVLJQ� ,Q PRGHUQ�HUD��WKH�VHSDUDWLRQ�RI�KRXVHV�DQG�WKH�GLIIHUHQW�SDWWHUQ�GHVLJQV�

KDYH�FUHDWHG�FRQWUDGLFWLRQ�ZLWK�WKH�ELRFOLPDWLF�DQG�VRFLR�FXOWXUH�HIIHFWV�RI�ZLQGRZV�LQ�

VXFK�D�FRQWH[W��:LQGRZV�LQ�FRQWHPSRUDU\�KRXVH�QR�ORQJHU�IDFLOLWDWH�FURVV�YHQWLODWLRQ�QRU�

DUH�WKH\�GHVLJQHG�WR�GHDO�ZLWK�YLVXDO�LQWUXVLRQ�DV�ZDV�WKH�FDVH�LQ�WKH�YHUQDFXODU�KRXVH��,Q�

%DJKGDG��DV�D�FDVH�VWXG\��ODUJH�JOD]HG��XQVKDGHG�DQG�YLVXDOO\�XQSURWHFWHG�ZLQGRZV�KDYH�

EHFRPH�D�GLVWLQFWLYH�IHDWXUH�RI�WKH�FRQWHPSRUDU\�KRXVH�FRQWULEXWLQJ�WR�WKH�KLJK�HQHUJ\�

FRQVXPSWLRQ�LQ�EXLOGLQJV �1RRUDGGLQ��������$JKD��������

:LQGRZV� JOD]LQJ�� /DUJH� JOD]HG� ZLQGRZV� KDYH� EHFRPH� D� GLVWLQFWLYH� IHDWXUH� RI� WKH�

FRQWHPSRUDU\� KRXVH� FRQWULEXWLQJ� WR� WKH� KLJK� HQHUJ\� FRQVXPSWLRQ� LQ� EXLOGLQJV

�1RRUDGGLQ���������7KH�XVH�RI�GRXEOH�JOD]LQJ�LV�FRPPRQ�LQ�VRPH�KRXVHV�EXW�WKH�PDMRULW\�

XVH�VLQJOH�JOD]LQJ�ZLWK �1RRUDGGLQ��������$JKD���������7KH SUREOHP�ZLWK�ODUJH�JOD]LQJ�

ZLQGRZV�LV�WKDW�WKH\�DUH�XVXDOO\�QRW�SURWHFWHG�IURP�VRODU�KHDW�E\�XVLQJ�DQ�DSSURSULDWH�

VKDGLQJ�GHYLFH �1RRUDGGLQ�� ������� 7KH� VKDGLQJ�GHYLFHV� DUH� WKH�PRVW� HIIHFWLYH�SDVVLYH�

GHVLJQ�VWUDWHJ\��ZKLFK�XVHG�LQ�WKH�YHUQDFXODU�KRXVH �1RRUDGGLQ��������$JKD���������7KH�

UHDVRQ�WKH�JOD]HG�VXUIDFH�GRHV�QRW�VKDGH�VHHPV�WR�EH�WKDW�WKLV�ODUJH�IHQHVWUDWLRQ�DUHD�QHHGV�

D�ODUJH�VKDGLQJ�GHYLFH�IRU�HIIHFWLYH�VKDGLQJ

(QYHORSH�FRQVWUXFWLRQ� 7KH�H[WHULRU�ZDOOV�RI�FRQWHPSRUDU\�KRXVHV�PDGH�RI�VXSSRUWHG�

EULFNV�RU�FRQFUHWH�ZLWK�D�WKLFNQHVV�RI����FP��EXW�QRW�WKHUPDO�LQVXODWLRQ�LQ�WKH�GD\�WLPH�

QRU�VWRUDJH�RU�GHOD\�KHDW�WUDQVIHU�DW�QLJKW �$O�.DLVL�������1RRUDGGLQ��������$JKD��������

5RRI�WHUUDFH� ,W�KDV�EHHQ�IRXQG�IURP�WKH�OLWHUDWXUH�WKDW WKH�WHUUDFH�RI�WKH�URRI�LQ�WKH�

FRQWHPSRUDU\�KRXVH�GRHV�QRW�RIIHU�FRPSOHWH�SULYDF\�WR�WKH�LQKDELWDQWV�GXULQJ�VXPPHUV�

IRU�VOHHSLQJ�DW�QLJKWV��7KH�SDUDSHW�ZDOO�DQG�LWV�KHLJKW�GR�QRW�DOORZ�WKH�SUHYHQWLRQ�RI�

SHHNLQJ�IURP�QHLJKERXUV �1RRUDGGLQ��������$JKD�������� $OVR��WKH�DUHD�RI�WKH�

FRQWHPSRUDU\�KRXVH�URRI�LV�ELJ�HQRXJK�WR�GR�YDULRXV�DFWLYLWLHV��EXW�WKH\�GRQ·W�XVH�LW�IRU�

DQ\ �1RRUDGGLQ��������$JKD��������

6RFLR�FXOWXUDO� IDFWRUV� ,Q� RSSRVLWH� WR� WKH� VRFLR�FXOWXUDO� UHVSRQVLYH� GULYHQ� GHVLJQ� RI�

YHUQDFXODU�KRXVLQJ��WKH�FRQWHPSRUDU\�KRXVHV�LQIOXHQFHG�ZLWK�ZHVWHUQ�VW\OH�GHVLJQ��



ϭϬϭ

)URP�WKH�OLWHUDWXUH��DV�VXFK�LW�FDQ�EH�IRXQG�WKDW�WKH�KRXVHV�DUH�OHVV�GHVLJQHG�WR�UHVSRQG�

WR�WKRVH�WUDGLWLRQDOO\�YDOLG�VRFLR�FXOWXUDO�QRUPV��7DEOH������EHORZ�SURYLGHV�GHVFULSWLRQV�

RI�FRQWHPSRUDU\�KRXVLQJ�GHVLJQ�DSSURDFKHV�LQ�%DJKGDG�

7KH�IROORZLQJ�GHVLJQ�VWUDWHJLHV�ZLOO�EH�GLVFXVVHG�DQG�LOOXVWUDWHG�EHORZ�

x (QWUDQFH��0HMD]���

x JDUGHQ�LQVWHDG�RI�FRXUW\DUG�

x 5RRPV�RXWZDUGV�ORRNLQJ�WR�WKH�JDUGHQ�

x /DUJH�ZLQGRZV�

x 0L[�JHQGHU�YLVLWRU��

x 5RRI�WHUUDFH��

7DEOH�������6RFLR�FXOWXUDO�IDFWRUV�LQ�FRQWHPSRUDU\�KRXVH

6RFLR�FXOWXUDO�VWUDWHJLHV� 'HVFULSWLRQV�

(QWUDQFH 1RW�$YDLODEOH�GDWD�LQ�OLWHUDWXUH�UHYLHZ

JDUGHQ� LQVWHDG� RI�

FRXUW\DUG

x SURYLGH� VRFLDO� VSDFH� ZLWK� IDPLO\� RU�

QHLJKERXUV�

x 1R�SULYDF\�

5RRPV� RXWZDUGV� ORRNLQJ�

WR�WKH�JDUGHQ

7KH�URRPV�DQG�VSDFHV�ORRN�RXWZDUGV�WRZDUG�WKH�

JDUGHQ

/DUJH�ZLQGRZV 1R�SULYDF\

0L[�JHQGHU�YLVLWRU
7KHUH� DUH� QR� VSOLW� RI� JHQGHU� YLVLWRU� LQ�

FRQWHPSRUDU\�KRXVH�

5RRI�WHUUDFH

%HFDXVH�RI�XQQHFHVVDU\�JODQFLQJ�E\�QHLJKERUV��LW�

LV�SRVVLEOH�WKDW�D�FRPSOHWH�SULYDF\�LV�QRW�RIIHUHG�

E\�WKH�URRI�WHUUDFH�

6RXUFH��5HVHDUFKHU��VXPPDU\�IURP�OLWHUDWXUH



ϭϬϮ

*DUGHQ�LQVWHDG�RI�FRXUW\DUG /DUJH�ZLQGRZV

0L[�JHQGHU�YLVLWRU 5RRI�WHUUDFH

)LJXUH������ 6RFLR�FXOWXUDO�IDFWRUV�LQ�FRQWHPSRUDU\�KRXVH

7KH� OLWHUDWXUH� UHYLHZ� LQGLFDWHV WKDW� WKH� FRQWHPSRUDU\� KRPHV� DUH� QRW� IDVKLRQHG� IRU�

VDWLVI\LQJ� WKH� VRFLR�FXOWXUDO� UHTXLUHPHQWV� IRU� LQKDELWDQWV� UHJDUGLQJ� WKH� SURYLVLRQ� RI�

FRPSOHWH�SULYDF\�LQ�ERWK�WHUPV�RI�SUHYHQWLQJ�QHLJKERXUV�RYHUORRNLQJ�

(QYLURQPHQWDO�IDFWRUV�LQ�FRQWHPSRUDU\�KRXVHV��7KH OLWHUDWXUH�ILQGLQJV�LQGLFDWH�WKDW�WKH�

FRQWHPSRUDU\� KRXVHV� KDYH� OHVV� VXFFHVV� LQ� UHVSRQGLQJ� WR� WKH� ORFDWLRQ
V� HQYLURQPHQWDO�

GHPDQGV��+RZHYHU�� WKH�PRVW� FULWLFDO� WHFKQLTXH�DQG� VWUDWHJ\� DSSOLHG� WR� FRQWHPSRUDU\�



ϭϬϯ

KRXVHV�IRU�SURYLGLQJ�WKHUPDO�FRPIRUW�LV�WKH�LQVWDOODWLRQ�DQG�RSHUDWLRQ�RI�DLU�FRQGLWLRQLQJ�

XQLWV�

6XPPHU�HQYLURQPHQWDO��2YHUKHDWLQJ�3UHYHQWLRQ��6WUDWHJLHV�LQ�FRQWHPSRUDU\�KRXVHV�

,W�KDV�EHHQ�IRXQG�IURP�WKH�OLWHUDWXUH�WKDW�WKH�FRQWHPSRUDU\�KRXVHV�GR�QRW�KDYH�KDELWDEOH�

VSDFHV�DQG�URRPV�ZKLFK�KDYH�VSHFLDOO\�GHVLJQHG�IRU�VXPPHU�KDELWDWLRQ��0RUHRYHU��DOO�

WKH�KDELWDEOH� VSDFHV� DQG� URRPV� DUH�GHVLJQHG� WR� EH�XVHG�E\� WKH� LQKDELWDQWV�GXULQJ� DOO�

VHDVRQV��$JKD��������$O�$]]DZL��������$V�SUHYLRXVO\�PHQWLRQHG�LQ�WKLV�FKDSWHU��,UDT�OLHV�

LQ�WKH�KRW�GU\�UHJLRQ��ZKHUH�WKH�UHODWLYH�KXPLGLW\�LV�YHU\�ORZ�LQ�WKH�VXPPHU��DQG�WKH�

ZLQWHU�LV�FROG�RU�PLOG��PRUHRYHU�ZKHUH�VXPPHU�GD\WLPH�WHPSHUDWXUHV�PD\EH�DERXW����

�&�LQ�VRPH�DUHDV��DV�LV�REVHUYHG�LQ�,UDT��+RZHYHU��WKH�PRVW�FULWLFDO�WHFKQLTXH�DQG�VWUDWHJ\�

DSSOLHG� WR� FRQWHPSRUDU\�KRXVHV� IRU�SURYLGLQJ� WKHUPDO� FRPIRUW� LV� WKH� LQVWDOODWLRQ� DQG�

RSHUDWLRQ� RI� DLU� FRQGLWLRQLQJ� XQLWV�� 7DEOH� ����� VKRZV� WKH� GHVLJQ� VWUDWHJLHV� LQ�

FRQWHPSRUDU\�KRXVH�LQ�%DJKGDG

7DEOH�������7KH�GHVLJQ�VWUDWHJLHV�LQ�FRQWHPSRUDU\�KRXVH�LQ�%DJKGDG

6XPPHU�VWUDWHJLHV�

x 6HOI�VKDGLQJ��
R 8UEDQ�'HVLJQ�6FDOH
R %XLOGLQJ�VFDOH

7KH� UHVXOW� RI� WKH� VLWH� SODQ� RI� FRQWHPSRUDU\� KRXVLQJ�
GHYHORSPHQW�LQ�%DJKGDG��ZKHUH�WKH�FRQWHPSRUDU\�KRXVHV�
DUH�EXLOW�LQ�GHWDFKHG�RU�VHPL�GHWDFKHG�IRUPV��WKH�KRXVHV�DUH�
QRW�RIIHULQJ�EHQHILFLDO�VKDGLQJV�WR�HDFK RWKHU�

x 'XVW�VWRUPV� $V�IRU�WKH�YHUQDFXODU�KRXVHV��WKH�FRQWHPSRUDU\�KRXVHV�DUH�
H[SRVHG� WR� WKH� VSULQJ�VXPPHU� GXVW� VWRUPV�� %XW�� LW� LVQ
W�
SRVVLEOH�WR�VKHOWHU�WKH�JDUGHQ�LQ�RUGHU�WR�SURYLGH�SURWHFWLRQ�
IRU�WKH�RFFXSDQWV��'XULQJ�WKH�GXVW�VWRUPV��WKH�ZLQGRZV�DQG
WKH�GRRUV�KDYH�NHSW�VKXW�

x 7KHUPDO�PDVV� &RQVWUXFWLRQV�DUH�RI�UHODWLYHO\�ORZ�WKHUPDO�PDVV�
x (DUWK�6KHOWHU��EDVHPHQWV� �

x 1DWXUDO� YHQWLODWLRQ�
V\VWHPV�� %DGJLU� �ZLQG�
WRZHU���

�

x 8VLQJ� GLIIHUHQW� VSDFHV� LQ�
GLIIHUHQW� ZHDWKHU� WKDW�
HQDEOH�IXQFWLRQ�UHVSRQVH�WR�
FOLPDWH�

,Q�WKH�VXPPHU��WKH�ILUVW�IORRU�LV�JHQHUDOO\�OHIW�XQXVHG��WKLV�
DOORZV�WKH�HQWLUH�IORRU�WR�DFW�DV�D�EDUULHU�WR�VRODU�JDLQ�LQ�WKH�
JURXQG�IORRU
V�KDELWDEOH�VSDFHV��7KHUH�DUHQ
W�RWKHU�DVSHFWV�RI�
WKLV�VWUDWHJ\�

5HVHDUFKHU�GHSHQG�RQ�WKH�OLWHUDWXUHV�UHYLHZ��$JKD�������$O�$]]DZL�������DQG�$O�.DLVL�������



ϭϬϰ

:LQWHU�7KHUPDO�&RPIRUW�6WUDWHJLHV�LQ�FRQWHPSRUDU\�KRXVHV�

7KLV�VHFWLRQ�LV�FRQVLGHUHG�WKRVH�WHFKQLTXHV�DQG�VWUDWHJLHV�WKDW�DUH�LQWHQGHG�WR�LQIOXHQFH�

WKH�ZLQWHU�WKHUPDO�FRPIRUW�WKDW�ZLOO�EH�FRQVLGHUHG��$V�KDV�DOUHDG\�VKRZQ�LQ�WKH�OLWHUDWXUH��

WKH�YHUQDFXODU�KRXVHV�DUH�RFFXSLHG�LQ�D�PDQQHU�WKDW�LV�UHVSRQVLYH�WR�WKH�FKDQJLQJ�FOLPDWH�

ZLWK�VSDFHV�VSHFLDOO\�GHVLJQHG�DQG�XVHG�DW�WKH�H[WUHPHV�RI�FOLPDWH��KRW�DQG�FROG�WLPHV�RI�

WKH�\HDU��6DOPDQ��������$JKD���������+RZHYHU��WKH�PRVW�FULWLFDO�WHFKQLTXH�DQG�VWUDWHJ\�

DSSOLHG� WR� FRQWHPSRUDU\�KRXVHV� IRU�SURYLGLQJ� WKHUPDO� FRPIRUW� LV� WKH� LQVWDOODWLRQ� DQG�

RSHUDWLRQ�RI�DLU�FRQGLWLRQLQJ�XQLWV�

7DEOH����� VKRZV�WKH�ZLQWHU�GHVLJQ�VWUDWHJLHV�LQ�FRQWHPSRUDU\�KRXVH�LQ�%DJKGDG��

7DEOH�������7KH�GHVLJQ�VWUDWHJLHV�LQ�FRQWHPSRUDU\�KRXVH�LQ�%DJKGDG

:LQWHU�VWUDWHJLHV

x 6RODU�*DLQ 7KH� LQVXODWLRQ� OHYHOV� RI� WKH�ZDOOV� RI�

WKH� FRQWHPSRUDU\� KRXVH� GRHV� QRW�

NHHS� WKH� KHDW� GXULQJ� WKH� ZLQWHU� WR�

SURYLGH� UHVLGHQWV� ZLWK� FRPIRUWDEOH�

WKHUPDO� FRQGLWLRQV� GXULQJ� WKH� FROG�

ZLQWHU�GD\V�

x 3URWHFWLRQ�IURP�WKH�5DLQ

R 8UEDQ�6FDOH

R %XLOGLQJ�6FDOH

x 3URWHFWLRQ�IURP�ZLQG��

R 8UEDQ�6FDOH

R %XLOGLQJ�6FDOH

'XH�WR�WKH�XUEDQ�GHVLJQ�OD\RXW�RI�WKH�

FRQWHPSRUDU\� KRXVHV�� WKH\� DUH�

H[SRVHG�WR�WKH�QHJDWLYH�HIIHFWV�RI�WKH�

ZLQWHUV�ZLQG�DQG�UDLQ�

� 6HDVRQDO�8VH�RI�VSDFHV� 1R�DSSOLFDWLRQ

5HVHDUFKHU�GHSHQG�RQ�WKH�OLWHUDWXUHV�UHYLHZ��:DUUHQ�������:DUUHQ��

������)HWKL�������$O�$]]DZL�������DQG�$O�.DLVL�������



ϭϬϱ

6RODU�*DLQ��7KH�LQVXODWLRQ�RI�WKH�LQQHU�ZDOOV�RI�WKH�FRQWHPSRUDU\�KRXVH�GRHV�QRW�NHHS�WKH�

KHDW�GXULQJ�WKH�ZLQWHU�WR�SURYLGH�UHVLGHQWV�ZLWK�FRPIRUWDEOH�WKHUPDO�FRQGLWLRQV�GXULQJ�

WKH�FROG�ZLQWHU�GD\V�

3URWHFWLRQ�IURP�WKH�5DLQ�DQG�ZLQG��'XH�WR�WKH�XUEDQ�GHVLJQ�OD\RXW�RI�WKH�FRQWHPSRUDU\�

KRXVHV��WKH\�DUH�H[SRVHG�WR�WKH�QHJDWLYH�HIIHFWV�RI�WKH�ZLQWHUV�ZLQG�DQG�UDLQ�

7KH� OLWHUDWXUH� ILQGLQJV� LQGLFDWH� WKDW� WKH� FRQWHPSRUDU\� KRXVHV� KDYH� OHVV� VXFFHVV� LQ�

UHVSRQGLQJ�WR�WKH�ORFDWLRQ
V�HQYLURQPHQWDO�GHPDQGV��7KH�DYDLODEOH�OLWHUDWXUH�DJH�LV�OHVV�

RI�D�FRQFHUQ�DV�WKH�OLPLWV�GLVFXVVHG�UHIHU�WR�SDVVLYH�GHVLJQ�VWUDWHJLHV��SDUWLFXODUO\�VRODU�

VKDGLQJ�DQG�WKH�WKHUPDO�PDVV�XVHV��ZKLFK�FRXOG�DVVLVW�WR�GHFUHDVH�WKH�HQHUJ\�GHPDQGV�

IRU� DLU� FRQGLWLRQLQJ� LI� WKH\� ZHUH� WR� EH� LQFOXGHG� LQWR� FRQWHPSRUDU\� KRXVLQJ� GHVLJQ��

+RZHYHU��LW�LV�FULWLFDO�WR�IRXQG�WR�ZKDW�H[WHQW�WKH�SDVVLYH�VWUDWHJLHV��LQ�WKLV�FRQWH[W��FRXOG�

EH�HIIHFWLYH�

����� &RPSDULVRQ�RI�YHUQDFXODU�DQG�FRQWHPSRUDU\�KRXVHV�LQ�%DJKGDG

7KLV�VWXG\�QHHGV�D�FRPSDULVRQ�DPRQJ�WKH�DVSHFWV�RI�WKH�YHUQDFXODU�KRXVHV�LQ�%DJKGDG�

ZLWK�WKH�UHOHYDQW�DVSHFWV�RI�FRQWHPSRUDU\�KRXVHV�WR�LGHQWLI\�DQG�FODVVLI\�WKH�DUFKLWHFWXUDO�

DVSHFWV�� HQYLURQPHQWDO�DVSHFWV�� DV�ZHOO� DV� VRFLR�FXOWXUDO� DVSHFWV�RI� WKH�YHUQDFXODU� DQG�

FRQWHPSRUDU\�KRXVHV�LQ�%DJKGDG��

7KH�IROORZLQJ�WKHPHV�ZLOO�EH�UHYLHZHG�ZLWKLQ�WKLV�VHFWLRQ��

� &RPSDULVRQ� RI� YHUQDFXODU� DQG� FRQWHPSRUDU\� KRXVH� IRU� XUEDQ� GHVLJQ� DQG�

DUFKLWHFWXUDO�IDFWRUV��

� &RPSDULVRQ�RI�YHUQDFXODU�DQG�FRQWHPSRUDU\�KRXVH�IRU�HQYLURQPHQWDO�IDFWRUV��

� &RPSDULVRQ�RI�YHUQDFXODU�DQG�FRQWHPSRUDU\�KRXVH�IRU�WKH�VRFLRFXOWXUDO�IDFWRUV�

��������&RPSDULVRQ�RI�YHUQDFXODU�DQG�FRQWHPSRUDU\�KRXVH�IRU�XUEDQ�GHVLJQ�DQG�

DUFKLWHFWXUDO�IDFWRUV

'RPHVWLF�DUFKLWHFWXUH�LQ�%DJKGDG��LW�PD\�EH�VDLG��LV�D�SURGXFW�RI�RQH�SDUWLFXODU�VRFLHW\�

DQG�UHIOHFWV�ERWK�LWV�SUHGLOHFWLRQV�DQG�LWV�ODQJXDJH��,Q�JHQHUDO��W\SLFDO�GZHOOLQJV��ZKLFK�

DUH�PRVWO\�RQH� RU�WZR�VWRULHV�LQ�KHLJKW��FDQ�EH�JURXSHG�LQWR�WZR�FDWHJRULHV��
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���YHUQDFXODU�FRXUW\DUG�KRXVLQJ ZLWKLQ�D�FRPSDFW�OD\RXW�VHUYLQJ�PL[HG�VRFLDO�FODVVHV�

DQG�GLIIHUHQW�VWDQGDUGV�RI�OLYLQJ��7KLV�NLQG�RI�IDEULF�LV�XVXDOO\�IRXQG�LQ�WKH�ROGHU�SDUWV�

RI�FLWLHV��VXFK�DV�WKH�FHQWHU�RI�%DJKGDG��7KLV�NLQG�RI�KRXVLQJ�GLVFXVVHG�LQ�VHFWLRQ��������

8QIRUWXQDWHO\�� ODUJH� DUHDV� RI� YHUQDFXODU� KRXVHV� KDYH� EHHQ� UXLQHG� GXH� WR� LQFRUUHFW�

SROLFLHV�� E\� SRRUO\�LQIRUPHG� ORFDO� DXWKRULWLHV� DQG� SRRU� DGYLFH� IURP� WKH� PDLQ�

JRYHUQPHQW�ERG\��$V�D�UHVXOW��WKHUH�LV�D�ODFN�RI�FRQWLQXRXV�SRVLWLYH�H[DPSOHV��DQG�WKH�

FRQGLWLRQV� RI� WKH� KRXVHV� VWLOO� VWDQGLQJ� UHPDLQ� SRRU� DQG� LQ� JUHDW� QHHG� RI� SURWHFWLRQ�

�$JKD��������$O�$]]DZL��������S������

���FRQWHPSRUDU\�KRXVLQJ ZLWKLQ�D�ORRVH�OD\RXW�LQFOXGLQJ�PRUH�RSHQ�VSDFHV�LQ�WKH�IRUP�

RI�JDUGHQV�VXUURXQGLQJ�HDFK�KRXVH��ZLGH�URDGV�DQG�SOD\LQJ�ILHOGV�FORVH�E\���3RVW�������

WKH� RXWHU� SDUW� RI� %DJKGDG� YHUQDFXODU� DQG� FRQWHPSRUDU\� KRXVHV� ZHUH� LQWURGXFHG��

6RFLDOO\��WKLV�NLQG�RI�FRQVWUXFWLRQ�VHJUHJDWHV�VRFLDO�FODVVHV�LQ�GLIIHUHQW�VSDFHV��DFFRUGLQJ�

WR�HFRQRPLF�DQG�VRFLDO�VWDWXV��6XFK�PRGHUQ�GHYHORSPHQWV�DUH�XVXDOO\�IRXQG�LQ�WKH�PRUH�

UHFHQWO\�GHYHORSHG�SDUWV� RI� FLWLHV� DQG� DUH� EXLOW� E\� ERWK� JRYHUQPHQW� DQG� WKH�SULYDWH�

VHFWRU���7KH\�HDFK�SURYLGH�KRXVLQJ�IRU�ORZ�DQG�PLGGOH�LQFRPH�IDPLOLHV�DQG�WKH�SULYDWH�

VHFWRU��DOVR��SURYLGHV�KRXVLQJ�IRU�WKH�ULFK��

7KH�VHFWLRQ���������VKRZV�WKDW�YHUQDFXODU�KRXVHV�LQ�%DJKGDG�FRQWDLQHG�PDQ\�LQGLFDWLRQV�

RI�WKH�OLIH�OLYHG�ZLWKLQ�WKHP�DQG�WKH�XQLTXH�ZD\V�LQ�ZKLFK�WKH\�VDWLVILHG�SHRSOH·V�SK\VLFDO�

DQG�VRFLDO�UHTXLUHPHQWV�ZLWKLQ�WKH�UHVRXUFHV�DYDLODEOH�WR�WKHP��7KH�YHUQDFXODU�KRXVH�RI�

%DJKGDG�LV�VWLOO�RQH�RI�WKH�PDVWHUSLHFHV�RI�ZRUOG�DUFKLWHFWXUH��GXH�WR�LWV�DFKLHYHPHQWV�DQG�

DUFKLWHFWXUDO�VROXWLRQV� WR�FOLPDWH�DGDSWLRQ�� LQ� WKH� IRUP�RI� WKLFN�PXG�EULFN�ZDOOV�DQG�D�

FHQWUDO�FRXUW\DUG��$JKD���������9HUQDFXODU�KRXVHV�KDYH�GHVLJQV�ZKLFK�DOLJQ�WKH�QDWXUDO�

UHVRXUFHV�ZLWK�WKH�WKHUPDO�FRQGLWLRQV�LQ�D�ZD\�WKDW�SURYLGHV�FRPIRUW�IRU�WKH�LQKDELWDQWV��

+RZHYHU�� WKH� ODVW� FHQWXU\� ZLWQHVVHG� D� GUDPDWLF� FKDQJH� LQ� WHFKQRORJLHV� DQG� HQHUJ\�

UHVRXUFHV�� DQG� WKLV� HQDEOHG� WKH� WKHUPDO� WDVNV� WR� EH� GRQH� E\� DGGLWLRQDO� V\VWHPV� �L�H��

PHFKDQLFDO� DLU� FRQGLWLRQLQJ� V\VWHPV��� 7KLV� HQDEOHG� DUFKLWHFWV� WR� HPSOR\� QHZ� GHVLJQV�

SDUDOOHOLQJ�WKH�VKDSHV�RI�(XURSHDQ�DQG�$PHULFDQ�KRXVHV��+RXVH�LV�DOLHQ�WR�WKH�FXOWXUH�RI�

WKH� UHJLRQ� DQG� FRQIOLFW� ZLWK� WKH� QHHGV� RI� WKH� LQKDELWDQWV�� HVSHFLDOO\� ZLWK� UHJDUG� WR�

FRQWUROOLQJ� WKH� LQGRRU� FOLPDWH� �ZDUUHQ	IHWKD\�� ������� 7KH� FKDUDFWHULVWLFV� RI� PRGHUQ�
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KRXVLQJ� V\VWHPV� FDQ� EH� FODVVLILHG� DV� IROORZV� �$O�.DLVL�� ������ $O�$]]DZL� ������

1RRUGHQ�������$DOKDVKHP��������6DOPDQ��������

�� 7KH�VWUHHWV�ZLGHQ�DQG�FRQWDLQ�ODUJH�RSHQ�VSDFHV�WKDW�IDFLOLWDWH�WKH�XVH�RI�FDUV��)LJ��

�������+RZHYHU��WKLV�H[SRVHV�WKH�URDGV�WR�LQWHQVH�VRODU�UDGLDWLRQ�DQG�KRW�ZLQGV��

ZKLFK�SHGHVWULDQV�ZDQW�WR�DYRLG��FKLHIO\�E\�LQFUHDVHG�XVH�RI�FDUV��ZKLFK�LQ�WXUQ�

UHGXFHV�VRFLDO�FRPPXQLFDWLRQ�DQG�UDLVHV�WKH�OHYHOV�RI�QRLVH�DQG�SROOXWLRQ�LQ�WKH�

QHLJKERUKRRG��

�� 7KH� FRQWHPSRUDU\� KRXVHV� DUH� XVXDOO\� GHWDFKHG� RU� VHPL�GHWDFKHG�� ZLWK� ODUJH�

JOD]HG�DUHDV�DQG�ELJJHU�VXUIDFH�DUHD��ZKLFK�H[SRVHV�PRUH�WR�VRODU�UDGLDWLRQ�WKDQ�

YHUQDFXODU� KRXVHV� GR�� WKLV� JLYHV� WKHVH� KRXVHV� PRUH� VRODU� HQHUJ\�� UDLVLQJ� LWV�

WKHUPDO�ORDG��$ZQL���������)XUWKHUPRUH��WKH�QHZHU�KRXVH�GHVLJQV�QHJOHFW�WKH�XVH�

RI� SDVVLYH� FRROLQJ� WHFKQLTXHV� EXW� GHSHQG�PDLQO\� RQ�PHFKDQLFDO� V\VWHPV�� $OO�

WKHVH�UDLVH�WKH�HQHUJ\�FRQVXPSWLRQ�RI�WKH�KRXVHV�DQG�DGG�WR�WKH�SROOXWLRQ��HYHQ�

DOORZLQJ�IRU�WKH�EHQHILFLDO�HIIHFW�RI�LQVXODWLRQ�DQG�GRXEOH�JOD]LQJ�RQ�WKH�VXUIDFH�

DUHD��VLQFH�VXFK�WHFKQLTXHV�DUH�HDVLHU�WR�XVH�DQG�PRUH�HFRQRPLFDO� LQ�D�VPDOOHU�

YHUQDFXODU�FRXUW\DUG�KRXVH�

7KH�UHVLGHQWV�WUDYHOOHG�WR�D�WRWDOO\�QHZ�QHLJKERUKRRG�ZKLFK�PHDQW�WKH\�KDG�WR�DGDSW�WR�

D�QHZ�OLIH�VW\OH�ZLWKRXW�WKHLU�FKRLFH��7KLV�PHDQW�WKDW�WKH�UHVLGHQWV�GLG�QRW�KDYH�WKH�WLPH�

WR�WKLQN�DERXW�WKH�HIIHFWV�WKLV�ZRXOG�KDYH�RQ�WKH�FLW\��7KH�FRXUW\DUG�ZDV�QRW�WKH�PRVW�

LPSRUWDQW�SDUW�RI�WKH�KRXVH�DQ\PRUH�LQ�%DJKGDG·V�ODWHVW�FRQVWUXFWLRQV�ZKLFK�ZDV�WKH�FRUH�

RI�WKH�VWUHHWV�LQ�WKH�FLW\�DW�RQH�SRLQW��,Q�WKHLU�REVHUYDWLRQV�RQ�%DJKGDGL�GHYHORSPHQW��-RKQ�

DQG�)HWKL��������ZULWH�

´/LNH�WKH�FLW\��WKH�KRXVH�FKDQJHG�RYHUQLJKW�FUHDWLQJ�GLVXQLW\�EHWZHHQ�SHRSOH·V�SDVW�DQG�

SUHVHQW�EXLOW�HQYLURQPHQWV��7KH�PRGHUQ�KRXVH�KDG�DQ�H[WURYHUWHG�IRUP��ZKLFK�FKDQJHG�

WKH�ZD\�SHRSOH�OLYHG�LQ�%DJKGDG��7KLV�KDV�FUHDWHG�PDQ\�LVVXHV�IRU�%DJKGDGLV�ZKR�PRYHG�

IURP�WKH�ROG�WRZQ�WR�WKH�QHZ�VXEXUEV��)LUVW�ZDV�WKDW�RI�SULYDF\�² %DJKGDGLV�ZHUH�XVHG�WR�

D�PRUH�SULYDWH�GRPDLQ�ZKHUH�WKH�FRXUW\DUG�VKLHOGHG�WKHP�IURP�WKH�VWUHHW��6XGGHQO\��WKH\�

IRXQG�WKHPVHOYHV�LQ�KRXVHV�ZLWK�D�GLIIHUHQW�VSDWLDO�VWUXFWXUH�DQG�SULYDF\�SXEOLF�KLHUDUFK\��

,Q� UHDFWLRQ� WR� WKLV�� VRPH� KRXVHV� ZHUH� GHVLJQHG� ZLWK� VFUHHQV� WKDW� FRYHUHG� ODUJHU� JODVV�
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ZLQGRZV�WR�QRW�RQO\�SURWHFW�DJDLQVW�WKH�VXQ�EXW�DOVR�SURYLGH�PRUH�SULYDF\��$QRWKHU�LVVXH�

ZDV� WKH� HPHUJHQFH� RI� WKH� EDOFRQ\�� ZKLFK� GXH� WR� ,UDTL·V� KRW� DQG� GU\� ZHDWKHU� KDG� QR�

IXQFWLRQDO�UROH�ZKDWVRHYHU��$IWHU�\HDUV�RI�FROOHFWLQJ�GXVW�PDQ\�KDYH�EHHQ�FORVHG�DQG�ZHUH�

H[WHQGHG�DV�DGGLWLRQV�WR�WKH�KRXVHµ �-RKQ�DQG�)HWKL��������

7RGD\��KRXVHV�LQ�%DJKGDG�GR�QRW�UHSUHVHQW�WKH�%DJKGDGLV·�YHUQDFXODU�VW\OHV�LQ�DQ\�ZD\��

:LWK�WKHLU�QHZ�VWUXFWXUHV��WKH�UHVLGHQW·V�ZD\�RI�WKLQNLQJ�LQ�UHODWLRQ�WR�WKHLU�KRPHV�KDV�

FKDQJHG���$JKD���������)LJ��������%\�ORRNLQJ�IRU�LGHDV�ZRUOGZLGH�LQ�GHVLJQLQJ�WKHLU�KRPHV��

WRGD\·V�GRPHVWLF�EXLOW� HQYLURQPHQW� IRU� ,UDTLV� UHIOHFWV GHVLJQV� IURP�GLIIHUHQW� FRXQWULHV�

ZKLFK� KDV� LQFUHDVLQJO\� KDG� DQ� HIIHFW� RQ� SHRSOH·V� ZD\� RI� OLYLQJ�� 7KHVH� KRXVHV� DUH�

HQYLURQPHQWDOO\�KLJK�HQHUJ\�GHVLJQHG��XVLQJ�EXLOGLQJ�FRPSRQHQWV�IURP�RXWVLGH�RI�WKH�

FRXQWU\�DQG�UHO\LQJ�JUHDWO\�RQ�ZDWHU�DQG�HOHFWULFLW\�IURP WKH�QDWLRQDO�QHWZRUN�

7KH� GHPROLWLRQ� RI� %DJKGDGL� YHUQDFXODU� EXLOGLQJV� KDV� FUHDWHG� D� YDFXXP�� LQWR� ZKLFK�

SHRSOH� IURP� RWKHU� FRXQWULHV� EULQJ� LQ� D� UDQJH� RI� DUFKLWHFWXUDO� GHVLJQV��:KHQ� GULYLQJ�

WKURXJK�WKH�FLW\��RQH�FDQ�VHH�WKDW�WKH�KRPHV�UHIOHFW�D�UDQJH�RI�VW\OHV�VXFK�DV�-DSDQHVH��

0HGLWHUUDQHDQ��0RGHUQ��1HR�&ODVVLFDO�DQG�,VODPLF��5DSRSRUW·V��������ZRUN�FDOOHG�´7KH�

0HDQLQJ� RI� WKH� %XLOW� (QYLURQPHQW��$�1RQ�9HUEDO� &RPPXQLFDWLRQ�$SSURDFKµ� JDYH� D�

UHDVRQ�IRU�WKLV�W\SH�RI�EXLOW�HQYLURQPHQW�WR�KDYH�WDNHQ�URRW��$JKD���������

$IWHU�WKH�RLO�ERRP��WKH�UHVLGHQWV�ZHUH�LQ�D�VWURQJHU�SRVLWLRQ�WR�H[SUHVV�WKHLU�ZD\�RI�OLYLQJ�

LQ�WKH�YLOOD��DQG�DW�WKDW�SRLQW�WKHUH�ZHUH�VXJJHVWLRQV�IURP�DURXQG�WKH�ZRUOG���+RZHYHU��

WKHVH�VXJJHVWLRQV�HQFRXUDJHG�KRZ�RWKHUV�ZDQWHG�WKHP�WR�OLYH�DQG�QRW�KRZ�WKH\�ZRXOG�

ZDQW� WR� OLYH�� 7KH� EXLOGLQJV� LQ� WKH� FLW\� KDYH� EHHQ� PRGHUQO\� PROGHG� ZLWKRXW� UHDOO\�

XQGHUVWDQGLQJ�WKH�HIIHFWV���,Q�DGGLWLRQ��WKH�DXWKRULWLHV·�KLGGHQ�HQWKXVLDVP�WR�FUHDWH�D�VWDWH�

RI�WKH�DUW�DQG�FXUUHQW�LPDJH�IRU�,UDT�KDV�IDLOHG�WR�SUHVHUYH�RQH�RI�LWV�RZQ��+RZHYHU��VRPH�

VRFLR�FXOWXUDO� HOHPHQWV� KDYH� UHPDLQHG� GHVSLWH� WKH� FRPSOHWH� WUDQVIRUPDWLRQ� RI� WKH�

%DJKGDGL�KRXVH�DQG�SHRSOH�KDYH�DGDSWHG�WR�FKDQJH��UHIHUULQJ�WKLV�DV�WKH�SDVVLYH�RU�DFWLYH�

DGDSWDWLRQ��3ULHPXV��������

7DEOH����� VKRZV�D�VXPPDU\�RI�WKH�KRVH�FKDQJHV�LQ�%DJKGDG�
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7DEOH������ $�VXPPDU\�RI�WKH�KRXVH�FKDQJHV�LQ�%DJKGDG

9HUQDFXODU &RQWHPSRUDU\
)HDWXUHV $GYDQWDJHV )HDWXUHV $GYDQWDJHV

8UEDQ�
)DEULF

&RPSDFW
XQLW\ /DUJH�DUHDV�?,URQ�JULG

6RPH�ROG�DUHDV?FRPSDFW&OLPDWLF

6WUHHW

+LHUDUFK\

'LYHUVLW\ :LGH�6WUHHWV 6XLWDEOH� IRU�
FDUV

:LQG�
GLUHFWLQJ

6WUHHW�)RUHVWDWLRQ

6KDGLQJ

6DIHW\ :LQG�%UHDNV

1DUURZ�DOOH\V

6KDGLQJ
'XVW�WUDSV

:LQG�
%UHDNV

$HVWKHWLFV'XVW�WUDSV
6DIHW\

+RXVLQ
J

,QZDUG�ORRNLQJ 3ULYDF\

��VLGH�DWWDFKHG
GHWDFKHG?VHPL�
GHWDFKHG�� ODUJH� JOD]HG�
DUHDV��ELJJHU�VXUIDFH�DUHD

� 7KHUPDO�
LQVXODWLRQ

� *DUGHQ�YLHZ

&RXUW\DUG

(QKDQFH� WKH�
LQQHU�
FOLPDWH

*DUGHQ
� 9LHZV
� 1DWXUDO�

YHQWLODWLRQ
3ULYDF\

(QWUDQFH?0HMD] 3ULYDF\ (QWUDQFH

7KLFN�ZDOOV 7KHUPDO�
LQVXODWLRQ

%ULFN� ZDOOV� RU� &RQFUHWH�
ZDOOV

6SDFH�
LQYHVWPHQW

/DFN� RI�
RSHQLQJV 3ULYDF\ /DUJH�ZLQGRZV��JULOOV

*DUGHQ�YLHZ
6DIHW\

6KDQDVKHHO
3ULYDF\
6XQOLJKW�
FRQWURO

%DGJLU

:LQG�
FDWFKHU
1DWXUDO�
YHQWLODWLRQ

%DVHPHQW &RROHU�
LQVLGH

5RRI�WHUUDFH VOHHSLQJ

6RXUFH� 5HVHDUFKHU�GHSHQG�RQ�OLWHUDWXUH

%\�WUDFNLQJ�WKH�GLIIHUHQW�IHDWXUHV�DQG�WKHLU�EHQHILWV�LQ�HDFK�KRXVH�LQ�7DEOH�������LW�FRXOG�

EH�LQIHUUHG�WKDW�WKH�QHHGV�ZKLFK�KDYH�EHHQ�IXOILOOHG�LQ�D�YHUQDFXODU�KRXVH�DUH�LJQRUHG�LQ�
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FRQWHPSRUDU\�KRXVH�ZKLFK�LQ�LWV�WXUQ�IXOILOOHG�RWKHU�QHHGV��)RU�LQVWDQFH��D�FXOWXUDO�QHHG�

VXFK�DV�SULYDF\�ZDV�DFKLHYHG�LQ�WKH�YHUQDFXODU�KRXVH�E\�PDQ\�WHFKQLTXHV�DQG�VWUDWHJLHV��

IRU�H[DPSOH�RQH�RI�WKHP�ZDV�WKH�ODFN�RI�RSHQLQJV��7KHQ�LQ�WKH�FRQWHPSRUDU\�KRXVH��ZKHQ�

WKDW�KDV�EHHQ�UHSODFHG�E\�ODUJH�ZLQGRZV�WR�SURYLGH�D�IURQW�\DUG�YLHZ��WKH�SULYDF\�KDV�

EHHQ�DIIHFWHG��7KHUHIRUH��D�QHHG�KDV�EHHQ�IXOILOOHG�RQ�WKH�H[SHQVH�RI�DQRWKHU��7KDW�DSSOLHV�

WR�PDQ\�RWKHU�QHHGV�WKDW�FRXOG�EH�GUDZQ�IURP�WKH�WDEOH�

7KRVH� QHHGV� DUH�� 6\PERO� RI� 3ULYDF\�� 6DIHW\��:LQG� GLUHFWLQJ�� 6KDGLQJ�� 7KHUPDO� PDVV��

6XLWDEOH� IRU� FDUV�� $HVWKHWLFV�� 6HQVH� RI� GHYHORSPHQW�� 7KHUPDO� ,QVXODWLRQ�� 6DIHW\� 	�

EHORQJLQJ�� %HWWHU� XVH� RI� ODQG�� (QKDQFH� WKH� ,QQHU� FOLPDWH�� 6XQOLJKW� &RQWURO�� 6SDFH�

,QYHVWPHQW��*DUGHQ�YLHZ�

7DEOH�������&RPSDULVRQ�RI�YHUQDFXODU�DQG�FRQWHPSRUDU\�KRXVH�IRU�XUEDQ�GHVLJQ�
DQG�DUFKLWHFWXUDO��IDFWRUV

6WUDWHJLHV� 9HUQDFXODU�KRXVH &RQWHPSRUDU\�KRXVH

8
UE
DQ
�I
DE
UL
F�

ID
FW
RU
V

&RPSDFWQHVV�
DQG�VWUHHW�
OD\RXW

&RPSDFWQHVV $FKLHYHG 1RW�DFKLHYHG
:DONDELOLW\� $FKLHYHG 3DUWO\�DFKLHYHG
:LGHU�VWUHHW��
&DU�DFFHVV 1RW�DFKLHYHG $FKLHYHG

2ULHQWDWLRQ $FKLHYHG 1RW�DFKLHYHG
2XWVLGH�]RQH $FKLHYHG 1RW�DFKLHYHG

8UEDQ�IDEULF�IDFWRUV $FKLHYHG 1RW�DFKLHYHG

$
UF
K
LW
HF
WX
UD
O�I
DF
WR
UV

'HVLJQ

%RWK�W\SRORJLHV�RI�KRXVLQJ�DUH�FDSDEOH�RI�
UHVSRQGLQJ�WR�WKH�UHTXLUHPHQWV�LQ�WHUPV�RI�
VFDOH�DV�ZHOO�DV�WKH�W\SH�DQG�QXPEHU�RI�

UHTXLUHG�VSDFHV�

6HDVRQDO�XVDJH�RI�VSDFHV 3URYLGHG 1RW�3URYLGHG

$UFKLWHFWXUDO�IHDWXUHV 3URYLGHG 1RW�3URYLGHG

$UFKLWHFWXUDO�
IDFWRUV

)XQFWLRQDO�3URJUDP�
RI�XVDJH

$FKLHYHG $FKLHYHG

6HDVRQDO� 3URJUDP�
RI�XVDJH

(QDEOHG 1RW�(QDEOHG

6RXUFH��5HVHDUFKHU
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�������� &RPSDULVRQ� RI� YHUQDFXODU� DQG� FRQWHPSRUDU\� KRXVH� IRU� WKH� HQYLURQPHQWDO�

IDFWRUV�

(QYLURQPHQWDO�IDFWRUV�KLVWRULFDOO\�KDYH�IRXQG�WR�EH�VLJQLILFDQW�DVSHFWV�WR�WKH�SHRSOHV�RI�

%DJKGDG��ZKHUH� WKH�GHVLJQV�HYDOXDWLRQ�RI� WKH�YHUQDFXODU�KRXVHV�ZHUH�FRPELQHG�ZLWK�

SDVVLYH�VWUDWHJLHV�LQFOXGLQJ�WKH�VHOI�VKDGLQJ�XUEDQ�IDEULF�GHVLJQ��VKDGHG�RXWVLGH�DUHDV��

VWUDWHJLHV� WR� SURYLGH� VKHOWHU� IURP� GXVW� VWRUPV�� VHDVRQDO� XVH� RI� VSDFH�� DV� ZHOO� DV� WKH�

DUFKLWHFWXUDO�V\QWKHVLV�RI�WKHUPDO�PDVV��EDVHPHQW��DQG�WKH�QDWXUDO�YHQWLODWLRQ�PHWKRGV��

7KLV�LV�LQ�FRQWUDVW�WR�WKH�FRQWHPSRUDU\�KRXVHV��WKDW�GRHVQ·W�LQFRUSRUDWH�WKH VHOI�VKDGLQJ�

VWUDWHJLHV�IURP�LWV�SODQQLQJ��DQG�ZKRVH�SURYLVLRQ�RI�WKH�JDUGHQ�LQVWHDG�RI�WKH�FRXUW\DUG�

GRHVQ·W� RIIHU� SURWHFWLRQ� DJDLQVW� GXVW� VWRUPV�� 7KH� JDUGHQ� SURYLVLRQ� LQVWHDG� RI� WKH�

FRXUW\DUG� LQ� LWVHOI� GRHVQ·W� SUHFOXGH� VKDGLQJ� H[WHULRU� DUHDV�EXW� LW� KDVQ·W�PDGH� FOHDU� LQ�

OLWHUDWXUH�WKH�GHJUHH�WR�ZKLFK�WKLV�KDV�D�VWUDWHJ\�DSSOLHG�WR�GDWH��

7KH�VHDVRQDO�XVDJH�RI�WKH�URRI�WHUUDFH�DV�WKH�VOHHSLQJ�DUHDV�SURYLGHV�VKDGH�DQG�D�EXIIHU�

]RQH�IRU�WKH�ILUVW�IORRU�EHGURRPV��DV�VHHPV�WR�EH�WKH�FDVH�ZLWK�YHUQDFXODU�KRXVH� WR�SUHYHQW�

WKH�WUDQVPLVVLRQ�RI�VRODU�JDLQ�RQ�WKH�URRI�WR�WKH�RFFXSLHG�JURXQG�IORRU�DUHDV�

)LQDOO\�� LQ�FRQWHPSRUDU\�KRXVLQJ�GHVLJQ�� WKH�SDVVLYH�GHVLJQ�WHFKQLTXHV�DQG�VWUDWHJLHV��

WKDW�DUH�H[SOLFLW�LQ�WKH�YHUQDFXODU�KRXVHV��DUH�DOO�DEVHQW�

7KH� IROORZLQJ� WDEOH� ���� DLPV� WR� FRPSDUH�KRXVLQJ� 
V� HQYLURQPHQWDO� UHVSRQVLYHQHVV� DV�

IRXQG�LQ�WKH�OLWHUDWXUH�WR�GDWH��,W�VKRXOG�EH�QRWHG�WKDW�PXFK�RI�WKLV�OLWHUDWXUH�LV�TXLWH�ROG��

+HQFH�WKH�TXHVWLRQ�UHPDLQV�DV�WR�ZKDW�H[WHQW�WKDW�WKH�HQYLURQPHQWDO�VWUDWHJLHV�UHPDLQ�

YDOLG���HIIHFW�LQ�WKH�H[LVWLQJ�FRQWH[WV��$V�VXFK��LW�LV�UHTXLUHG�WR�XQGHUVWDQG�WKH�H[LVWLQJ�

HQYLURQPHQWDO� UHTXLUHPHQWV� SHUIRUPDQFH� DQG� WKHUPDO� FRPIRUW� RI� WKH� RFFXSDQW� IRU�

XQGHUVWDQGLQJ� WKH� H[LVWLQJ� VWDWHV� RI� SOD\� DQG� VR� LQIRUP� HPHUJLQJ� FRQWHPSRUDU\�

YHUQDFXODU�GHVLJQ�VWUDWHJLHV�



ϭϭϮ

7DEOH�������&RPSDULVRQ RI HQYLURQPHQWDO IDFWRUV RI YHUQDFXODU DQG FRQWHPSRUDU\ KRPHV

'HVLJQ�VWUDWHJLHV� 3DVVLYH�GHVLJQ�
VWUDWHJLHV
7KH� GLUHFW�
LPSDFW

9HUQDFXODU�
KRXVH

&RQWHPSRUDU\�
KRXVH

8
UE
DQ
�I
DE
UL
F�
DV
S
HF
WV

&RPSDFWQHVV�
DQG�VWUHHW�
OD\RXW

&RPSDFWQHVV
6HOI�VKDGH�
�1DWXUDO�
YHQWLODWLRQ

6DWLVILHG 1RW�6DWLVILHG

:DONDELOLW\ 6KDGLQJ
6DWLVILHG 1RW�6DWLVILHG

�$OWKRXJK�
SRVVLEOH�

:LGHU�VWUHHW�
? &DU�DFFHVV

1DWXUDO�
YHQWLODWLRQ

1RW�
6DWLVILHG

6DWLVILHG

2ULHQWDWLRQ
1DWXUDO�
YHQWLODWLRQ�DQG�
+HDW�JDLQ�

6DWLVILHG 1RW�6DWLVILHG
�$OWKRXJK�
SRVVLEOH�

2XWVLGH�
]RQH

&RXUW\DUG 6KDGLQJ��
1DWXUDO�
YHQWLODWLRQ��
+HDW�JDLQ���
(YDSRUDWLYH�
FRROLQJ

6DWLVILHG 1RW�6DWLVILHG

2WKHU�DVSHFWV��
3ODQW�DQG�ZDWHU�
IHDWXUHV

6DWLVILHG 1RW�6DWLVILHG

$
UF
K
LW
HF
WX
UH
�G
HV
LJ
Q
�D
VS
HF
WV )RUP

+HDW�JDLQ��
6KDGLQJ�
�1DWXUDO�
YHQWLODWLRQ

%RWK� W\SRORJLHV� RI� KRXVLQJ�
DUH�FDSDEOH�RI�UHVSRQGLQJ�WR�
WKH�UHTXLUHPHQWV� LQ�WHUPV�RI�
VFDOH�DV�ZHOO�DV�WKH�W\SH�DQG�
QXPEHU�RI�UHTXLUHG�VSDFHV�

:LQGRZ�
GHVLJQ

6L]H�RI�ZLQGRZ 6KDGLQJ�
�1DWXUDO�
YHQWLODWLRQ

6DWLVILHG 1RW�6DWLVILHG

6KDGLQJ�GHYLFH 6DWLVILHG 3DUWO\�6DWLVILHG

*OD]LQJ�GHVLJQ +HDW�JDLQ 3DUWO\�
6DWLVILHG

6DWLVILHG

(QYHORSH�GHVLJQ +HDW�JDLQ 6DWLVILHG 6DWLVILHG

5RRI�WHUUDFH�GHVLJQ
6XQ�VKDGLQJ�
�1DWXUDO�
YHQWLODWLRQ

6DWLVILHG 1RW�6DWLVILHG

(QYLURQPHQWDO�)DFWRUV $FKLHYHG 1RW�$FKLHYHG



ϭϭϯ

�������� &RPSDULVRQ� RI� YHUQDFXODU� DQG� FRQWHPSRUDU\� KRXVHV� IRU� WKH� VRFLRFXOWXUDO�

IDFWRUV�

6RFLRFXOWXUDO�IDFWRUV�KLVWRULFDOO\�KDYH�IRXQG�WR�EH�HVVHQWLDO�WR�WKH�LQGLYLGXDOV�RI�%DJKGDG��

ZKHUH�WKH�LQKHUHQW�GHVLJQV�RI�WKH�YHUQDFXODU�KRXVH�ZLWK�LW�LQZDUG�ORRNLQJ�OHDGLQJ�IURP�

WKH�LQQHU�FRXUW\DUG�RIIHUV�WKH�LQKDELWDQWV�ZLWK�FRPSOHWH�SULYDFLHV�ZKHQ�WKH\ XVH�LW�IRU�

WKHLU�HYHU\GD\�DFWLYLWLHV�DV�ZHOO�DV�WKH�VRFLDO�JDWKHULQJV��

,Q�DGGLWLRQ��WKH�HQWUDQFH�VSDFH��0HMD]��DV�ZHOO�HQKDQFHV�SULYDF\�E\�VHSDUDWLQJ�WKH�LQVLGH�

IURP�RXWVLGH��7KLV�GHWDLOHG�VRFLRFXOWXUDO� UHVSRQVLYH�GHVLJQV�DUH�DOVR� UHFRJQLVHG� LQ� WKH�

SURYLVLRQ� ZLWK� LQKDELWDEOH� VSDFHV� DQG� URRPV�� ZLWK� WKRVH� GHVLJQHG� WR� DFFRPPRGDWH�

JXHVWV��HVSHFLDOO\�PDOH�DGXOW�YLVLWRUV�

)LQDOO\�� WKH� YHUQDFXODU� KRXVH
V� URRI� WHUUDFH� LV� GHVLJQHG� LQ� GHWDLO� WR� HQVXUH� RFFXSDQWV
�

SULYDFLHV�ZKHQ�XVHG�QLJKWWLPH�GXULQJ�WKH�VXPPHU�DV�VOHHSLQJ�DUHDV�

,W�LV�LQ�FRQWUDVW�WR�WKH�FRQWHPSRUDU\�KRXVHV�WKDW�LQFOXGHV�D�JDUGHQ�WKDW�GRHVQ·W�SURYLGH�

RFFXSLHUV�ZLWK�FRPSOHWH�SULYDFLHV�ZKHQ�WKH\�XVH�WKH�JDUGHQ�IRU�VRFLDO�JDWKHULQJV��7KH�

FRQWHPSRUDU\�KRXVH�GRHVQ·W�KDYH DQ�HQWUDQFH�VSDFH��0HMD]���DQG�DV D�FRQVHTXHQFH�WKH�

JXHVWV�DQG�WKH�RFFXSDQWV�SDVV�LQ�WKH�KRXVH�IURP�WKH�VDPH�VSDFH��WKH�RSHQ�VSDFH��7DUPD��

DW�WKH�IURQW�RI�WKH�KRXVH�

7KH�FRQWHPSRUDU\�KRXVH�GRHVQ·W�LQFOXGH�KDELWDEOH�URRP�DQG�VSDFH�GHVLJQHG�WR�UHFHLYH�

YLVLWRUV��HVSHFLDOO\�PDOH�JXHVWV��

)LQDOO\��GXH�WR�GHWDLOHG�GHVLJQ�IDFWRUV��WKH�FRQWHPSRUDU\�KRXVH
V�URRI�WHUUDFH�KDV�IRXQG�

QRW� WR�SURYLGH�SULYDF\� IRU� WKH� RFFXSDQWV�ZKHQ�XVHG�QLJKWO\� DV� D� VOHHSLQJ� DUHD� LQ� WKH�

VXPPHUWLPH�

7KH�IROORZLQJ�WDEOH����� LQWHQGV�WR�FRPSDUH�KRXVLQJ
V�VRFLR�FXOWXUDO�UHVSRQVLYHQHVV��DV�

PHQWLRQHG�LQ�WKH�OLWHUDWXUH�WR�GDWH��,W�VKRXOG�EH�QRWHG�WKDW�PXFK�RI�WKLV�OLWHUDWXUH�LV�TXLWH�

ROG��+HQFH�WKH�TXHVWLRQ�UHPDLQV�DV�WR�ZKDW�H[WHQW�WKDW�WKH�VRFLRFXOWXUDO�IDFWRUV�PD\�KDYH�

HYROYHG� RU� FKDQJHG�� $V� VXFK�� LW� LV� UHTXLUHG� WR� XQGHUVWDQG WKH� H[LVWLQJ� VRFLR�FXOWXUDO�

UHTXLUHPHQWV�LQ�RUGHU�WR�XQGHUVWDQG�WKH�H[LVWLQJ�VWDWH�RI�SOD\�DQG�VR�LQIRUPV�HPHUJLQJ�

FRQWHPSRUDU\�YHUQDFXODU�KRXVLQJ�VWUDWHJLHV�



ϭϭϰ

7DEOH�������&RPSDULVRQ�RI�YHUQDFXODU�DQG�FRQWHPSRUDU\�KRXVH�IRU�VRFLR�FXOWXUDO�

IDFWRUV

6RFLR�FXOWXUDO�

VWUDWHJLHV�

9HUQDFXODU�KRXVH &RQWHPSRUDU\�KRXVH

(QWUDQFH $FKLHYHG 1RW�DFKLHYHG

2XWVLGH�VSDFHV $FKLHYHG
1RW�DFKLHYHG�GXH�WR�

GHWDLOHG�GHVLJQ�FRQFHUQV

,QWHULRU� SULYDF\�

EHWZHHQ�JHQGHUV
$FKLHYHG 1RW�QHFHVVDULO\�DFKLHYHG

3ULYDF\� IRU� RXWVLGH�

6OHHSLQJ�6SDFHV�5RRI�
$FKLHYHG

1RW�DFKLHYHG�GXH�WR�

GHWDLOHG�GHVLJQ�FRQFHUQV

6RFLR�&XOWXUDO�)DFWRUV &RPSOHWHO\�DFKLHYHG 1RW�DFKLHYHG

6RXUFH��5HVHDUFKHU

������([DPSOHV�RI�WKH�V\QWKHVLV

7KH�GHVLUH�WR�UHWKLQN�WKH�SODFH�DQG�LWV�LGHQWLW\�WKDW�HPHUJHG�DIWHU�WKH�ZLGHVSUHDG�RI�WKH�

LQWHUQDWLRQDO�VW\OH�LQ�%DJKGDG�ZDV�UHIOHFWHG�E\�PDQ\�DVSHFWV�VXFK�DV��WKH�FOLPDWH��FXOWXUH��

HWF���DQG�KHULWDJH�LV�RQH�RI�WKHP��0DQ\�SURMHFWV�RI�IDPRXV�,UDTL�DUFKLWHFWV�KDYH�LQFOXGHG�

HOHPHQWV� WKDW� DUH� GUDZQ� IURP� YHUQDFXODU� %DJKGDGL� DUFKLWHFWXUH� DQG� KHULWDJH� VXFK� DV�

SURMHFWV� RI� &KDGLUML�� 0DNL\D�� DQG� RWKHUV� �(O�6KHVKWDZL�� ������� 7KH� FRQWHPSRUDU\�

DUFKLWHFWXUH� LQ� %DJKGDG� LV� D� PL[� EHWZHHQ� WKH� YHUQDFXODU� DQG� FXUUHQW� WHFKQRORJLFDO�

DGYDQFHV� ZKLFK� VHHPV� WR� ZRUN� EHWZHHQ� WKH� WZR� GLIIHUHQW� SDWKV� ZKLFK� DUH� WKH� PRVW�

UHOHYDQW� IRU� WKH� FXUUHQW� LVVXH� UHJDUGLQJ� DUFKLWHFWXUH�� 7R� IROORZ� WKLV� FRQFHSW�� JDLQLQJ�

NQRZOHGJH�RI�WKH�YDOXH�RI�KHULWDJH�DQG�WUDGLWLRQDO�DUFKLWHFWXUH�DV�ZHOO�DV�WR�DSSUHFLDWH�

PRGHUQLW\�LV�LPSRUWDQW��7KH\�WKHQ�QHHG�WR�WDNH�WKLV�RQ�ERDUG�DQG�PHUJH�WRJHWKHU�WR�FUHDWH�

WKHLU�RZQ�LGHQWLW\��%HIRUH�PRGHUQ�WHFKQRORJ\�RU�PL[�PRGHUQ�DQG�WUDGLWLRQDO�WUHQGV��WKH�

IROORZHUV�XVHG�WR�KDYH�D�UHDG\�PDGH�PRGHO�LQ�SODFH�ZLWKRXW�DQ\�LQWHUIHUHQFH�

%\�URDPLQJ�LQ�%DJKGDG��RQH�FDQ�HDVLO\�ILQG�EXLOGLQJV�WKDW�KDYH�YHUQDFXODU�IHDWXUH�EXW�

WKH\�GR�QRW�JLYH�WKDW�LPSUHVVLRQ�RI�EHORQJLQJ�WR�WKLV�SDUWLFXODU�FLW\��,Q�IDFW��WKH\�DSSHDU�

WR�EH�VWXFN�RQ�WKH�HOHYDWLRQ�DV�GHFRUDWLYH�IHDWXUHV�WKDW�DUH�QRW�HYHQ�ZRUNLQJ�DV�V\PEROV�



ϭϭϱ

DV�WKH\�DUH�QRW�LQWHJUDWHG�LQ�WKH�GHVLJQ�RI�WKH�EXLOGLQJ��7KXV��WKDW�H[FOXGHV�WKH�YDOXH�DQG�

PDLQ�FKDUDFWHULVWLFV�RI�WKHVH�IHDWXUHV�

7KH�6KDQDVKHHO�VKDSH�LV�DQ�H[DPSOH�RI�D�IHDWXUHV�WKDW�KDV�EHHQ�ZLGHO\�XVHG�GXULQJ�WKH�

����V�WLOO� WRGD\V� LQ� HOHYDWLRQV� WR� LQWHJUDWH� WKH� QHZ� EXLOGLQJV� ZLWK� WKH� ROG� RQHV�� ,Q�

YHUQDFXODU� GHVLJQ�� WKH� VKDQDVKHHO� ZDV� D� ZD\� RI� DFKLHYLQJ� FXOWXUDO� QHHG� �SULYDF\�� LQ�

DGGLWLRQ�WR�FRQWUROOLQJ�WKH�SHQHWUDWHG�OLJKW�DQG�DLU��7RGD\V��LW�LV�RIWHQ�LPSOHPHQWHG�LQ�D�

ZD\� WKDW� H[FOXGHV� DQ\� YDOXH� RI� LW� HLWKHU� E\� UHSODFLQJ� WKH� ODWWLFH� ZRRG� VFUHHQ� ZLWK�

LPPRYDEOH�JODVV�RU�DGGLQJ�LW�DV�D�GHFRUDWLYH�DGGLWLRQ��)LJ��������)XUWKHUPRUH��HYHQ�LI�LWV�

DHVWKHWLFV�PHHW�VRPH�SHRSOH·V�WDVWH��LW�FRXOG�QRW�EH�D�UHSUHVHQWDWLYH�RI�WKH�DUFKLWHFWXUDO�

LGHQWLW\�RI %DJKGDG�

)LJXUH������ 8VLQJ�IHDWXUHV�DV�'HFRUDWLYH�DGGLWLRQ�LQ�%DJKGDG�3URYLQFLDO�&RXQFLO�
6RXUFH� 5HVHDUFKHU�������

$UFKLWHFWV�IURP�,UDT�VXFK�DV�0RKDPHG�0DNL\D��5LIDW�&KDGLUML��4DKWDQ�$ZQL�DQG�+LVKDP�

0RXQLU FRPH� FORVH� WR� UHYLWDOL]LQJ� WKH� YHUQDFXODU� DUFKLWHFWXUH� IHDWXUHV�� QRW� E\� XVLQJ�

IRUPDOLVWLF�DGDSWDWLRQV�EXW�E\�WDNLQJ�WKH�HVVHQWLDO�YDOXHV�DQG�UHFRQVWLWXWLQJ�WKHP�WR�VXLW�

FRQWHPSRUDU\� QHHGV�� 7KH� IROORZLQJ� ILJXUHV� ������ ������ ������ DQG� ������ FDWHJRUL]H� WKH�

LQVSLUDWLRQ� IURP�9HUQDFXODU�$UFKLWHFWXUH�PL[HG�ZLWK�PRGHUQ� WHFKQLTXHV��7KH�SURMHFWV�

DQG� GHVLJQ� FKRRVHV� RI� WKHVH� IRXU� ,UDTL� DUFKLWHFWXUHV� LV� D� JRRG� H[DPSOH� RI�



ϭϭϲ

SURJUDPPDWLFDOO\� LQWHJUDWLQJ�YHUQDFXODU� IHDWXUHV� WKDW�KDYH�SURYHQ�HIILFLHQW�RYHU�\HDUV�

LQWR�D�PRGHP DQG�FRQWHPSRUDU\�EXLOGLQJ�SURJUDPPHU�

)LJXUH�������PD\RUDOW\�RI�%DJKGDG��+LVKDP�0RXQLU��WKH�IHDWXUHV�LQVSLUDWLRQ�
EHWZHHQ�YHUQDFXODU�DQG�FRQWHPSRUDU\

7KH�ILJXUH�VKRZV�WKH�LQVSLUDWLRQ�IURP�YHUQDFXODU�DUFKLWHFWXUH�IHDWXUHV�VKDQDVKHHO��
PL[HG�ZLWK�PRGHUQ�WHFKQLTXHV�

6RXUFH��5HVHDUFKHU



ϭϭϳ

)LJXUH�������$O�PXVWDQVULD�XQLYHUVLW\?%DJKGDG��4DKWDQ�$ZQL��WKH�IHDWXUHV�LQVSLUDWLRQ�

EHWZHHQ�YHUQDFXODU�DQG�FRQWHPSRUDU\

7KH�ILJXUH�VKRZV�WKH�LQVSLUDWLRQ�IURP�YHUQDFXODU�DUFKLWHFWXUH�IHDWXUHV��]DTXUD�DQG�DUFKHV�

SURSRUWLRQ��PL[HG�ZLWK�PRGHUQ�WHFKQLTXHV

6RXUFH� 5HVHDUFKHU



ϭϭϴ

)LJXUH������ 8QLRQ�RI�,QGXVWULHV�EXLOGLQJ?%DJKGDG��5LIDW�&KDGLUML��WKH�IHDWXUHV�LQVSLUDWLRQ�

EHWZHHQ�YHUQDFXODU�DQG�FRQWHPSRUDU\

7KH�ILJXUH�FDWHJRUL]HV�WKH�LQVSLUDWLRQ�IURP�YHUQDFXODU�KRXVH�IHDWXUHV�VKDQDVKHHO��PL[HG�ZLWK�

PRGHUQ�WHFKQLTXHV

6RXUFH��5HVHDUFKHU



ϭϭϵ

)LJXUH�������$O� .KXODID�0RVTXH?%DJKGDG��0RKDPHG�0DNL\D��WKH�IHDWXUHV�LQVSLUDWLRQ�

EHWZHHQ�YHUQDFXODU�DQG�FRQWHPSRUDU\

7KH�ILJXUH�FDWHJRUL]HV�WKH�LQVSLUDWLRQ�IURP�YHUQDFXODU�DUFKLWHFWXUH�IHDWXUHV�DUFKHV��PL[HG�

ZLWK�PRGHUQ�WHFKQLTXHV

6RXUFH��5HVHDUFKHU



ϭϮϬ

0RUHRYHU�� WKHUH� DUH� H[DPSOHV�ZKHUH� WKH� LGHD� FRPHV� IURP� YHUQDFXODU� HOHPHQWV�ZKHQ�

SURGXFLQJ�VFUHHQ�SDWWHUQV��6XFK�H[DPSOHV�VKRZ�WKDW�WKH�WUDGLWLRQDO�GHVLJQ�UHPDLQV�EXW�

WKHUH�LV�IOH[LELOLW\�EHFDXVH�WKH�PDWHULDOV�XVHG�DUH�RI�FRQFUHWH�DQG�EULFN�EXW�QRW�ZRRG�ZKLFK�

ZDV� WUDGLWLRQDOO\� XVHG��7KH� ,UDTL� DUFKLWHFW� 5LIDW�&KDGLUML� ������� KDG� NQRZOHGJH� RI� WKH�

FODVVLF� PRGHO� RI� WKH� ,UDT·V� YHUQDFXODU� DUFKLWHFWXUH� DQG� XVHG� WKLV� DV� D� IUDPHZRUN� IRU�

FXUUHQW�QHHGV��&KDGLUMLCV�7REDFFR�%XLOGLQJ·V�DUFKLWHFWXUDO�IDoDGH��������FDQ�EH�FRQVLGHUHG�

DV�DQ�H[DPSOH�LQ�%DJKGDG�DQG�LW�LV�HYLGHQW�WKDW�FRQWHPSRUDU\�DUFKLWHFWXUH�LV�XVHG�DV�ZHOO�

DV�KLV�RZQ�LGHDV��)LJ���������)RU�H[DPSOH��&KDGLUML�SURGXFHG�DQ�LOOXVWUDWHG�VKDQDVKLO�LPDJH�

GHULYHG� IURP� EULFN� DQG� FRQFUHWH� LQVWHDG� RI� WKH� SULF\� ZRRG�� )LJXUHV� ����� LOOXVWUDWHV�

DHVWKHWLF�GHVLJQ�TXDOLW\�WKURXJK�ORRNV�DQG�WHFKQRORJLHV��&KDGLUML��������

)LJXUH������ $UFKLWHFW�5LIDW�$O�&KDGLUML·V�7REDFFR�%XLOGLQJ·V�IDoDGH�HOHPHQWV�LQ�%DJKGDG��

������$DOKDVKHP�������

2WKHU�H[DPSOHV�WKDW�DUH�YLVLEOH�LQ�%DJKGDG�DV�VKRZQ�EHORZ�KLJKOLJKW�WKH�PDLQ�GHVLJQ�

WDNHQ�IURP�YHUQDFXODU�VKDQDVKHHO�EXW�ZLWK�EORFNV�RQ�EXLOGLQJV�VXFK�DV�RIILFH�EORFNV���$�



ϭϮϭ

QXPEHU�RI�DUFKLWHFWV�ZHUH�LQYROYHG�LQ�WKLV��QDPHO\�+LVKDP�0XQLU���)LJXUH�������DQG�6DLG�

$OL�0DGKOXPH���)LJXUH�������

)LJXUH������ 8QLRQ�RI�,QGXVWULHV�EXLOGLQJ�LQ�%DJKGDG�GHVLJQ�E\�DUFKLWHFW�5LIDW�

$O&KDGLUML�LQ�������6KHU]DG�������

)LJXUH������ +LVKDP�0XQLU�LQ������GHVLJQHG�WKH�0LQLVWU\�RI�&RPPHUFH�LQ�%DJKGDG

6RXUFH� 5HVHDUFKHU�������

%HORZ�LV�DQRWKHU�H[DPSOH��XVLQJ�PRGHUQ�PDWHULDOV�WR�FUHDWH�DQ�H[WHQGHG�ILUVW�IORRU�DQG�

QRW�XVLQJ�PDWHULDO�WKDW�ZDV�XVHG�LQ�WKH�SDVW�DV�VHHQ�LQ�$O�%DWDZHHQ��%DJKGDG��)LJXUH�������

,W�FRQILUPV�WKH�FKDQJH�LQ�KRXVH�GHVLJQV�GXULQJ�WKH�WZHQWLHWK�FHQWXU\�DV�PHQWLRQHG�E\�

�$O�+DLGDU\��������6��$O�%D\DWL��������1RXUL���������



ϭϮϮ

,Q�DGGLWLRQ��WKHUH�DUH�PDQ\�H[DPSOHV�RI�GLIIHUHQW�W\SHV�RI�EXLOGLQJV��FRPPHUFLDO��WKDW�KDV�

D�YHUQDFXODU�HOHPHQW�ZLWK�D�PRGHUQ�WZLVW�DQG�WDNH�WH[WXUH�RI�WKH�VFUHHQ�SDWWHUQ��FRORXU�

DQG�PDWHULDO�LQWR�DFFRXQW��)LJXUHV��������������DQG���������

)LJXUH�������VKDQDVKLO�LGHD�XVHG�LQ�D�URRP�LQ�

$/�4DVDU�$UDVDW�+RWHO��%DJKGDG�������

)LJXUH�������,QVSLUDWLRQ�RI�VKDQDVKLO�LGHD�LQ�

KRXVH�LQ�%DJKGDG�������,PDJH�FRXUWHV\�RI�

'U��6DKDU�$O� NDLVVL�

)LJXUH������ H[HPSOLILHV�6DLG�$OL�0DGKOXPH·V�GHVLJQHG�$UW�,QVWLWXWH�LQ�%DJKGDG�LQ�
������6KHU]DG��������

)LJXUH�������%DJKGDG·V�$O�%DWDZHHQ�DUHD�VKRZLQJ�WKH�WUDQVLWLRQDO�VKDQDVKLO

6RXUFH� $ODXOGGLQ�$DOKDVKHP�������



ϭϮϯ

7KH� IROORZLQJ� ILJXUHV ����� DQG� ������ FDWHJRUL]H� WKH� LQVSLUDWLRQ� IURP� 9HUQDFXODU�

$UFKLWHFWXUH�PL[HG�ZLWK�PRGHUQ� WHFKQLTXHV��7KH�SURMHFWV�DQG�GHVLJQ�FKRRVHV�RI� WKHVH�

,UDTLV�DUFKLWHFWXUH�LV�D�JRRG�H[DPSOH�RI�SURJUDPPDWLFDOO\�LQWHJUDWLQJ�YHUQDFXODU�IHDWXUHV�

WKDW� KDYH� SURYHQ� HIILFLHQW� RYHU� \HDUV� LQWR� D� PRGHP� DQG� FRQWHPSRUDU\� EXLOGLQJ�

SURJUDPPHU�� ,Q�QHZ�KRXVHV�� WKH\� DUH� DFKLHYLQJ� ORZ� HQHUJ\�XVDJH�ZLWKRXW� DGGLWLRQDO�

FRQVWUXFWLRQ�FRVWV��(OHFWULFLW\�LV�YHU\�H[SHQVLYH�DQG�SRZHU�JHQHUDWLRQ�LV�ORZ�WKHUHIRUH�DLU�

FRQGLWLRQLQJ�RSWLRQ�LV�QRW�D JRRG�LGHD��7KH�SUREOHPV�RI�YHUQDFXODU�IHDWXUHV�LQ�,UDT�DUH�

GLIIHUHQW�IURP�(XURSHDQ�FRXQWULHV��DV�PHQWLRQHG�E\�WKH�UHOHYDQW�OLWHUDWXUH�

&ŝŐƵƌĞ�Ϯ͘ϭϳ͗ ^ŚĂŶĂƐŚŝů�ŝĚĞĂ�ƵƐĞĚ�ŝŶ�Ă�ƌŽŽŵ�ŝŶ�ŚŽŵĞ��;�ĂŐŚĚĂĚ�ϮϬϮϬͿ /ŵĂŐĞ�ĐŽƵƌƚĞƐǇ�ŽĨ�
�ƌĐŚŝƚĞĐƚƵƌĞ��^ĂĂĚ�&ĂĚŚŝů



ϭϮϰ

&ŝŐƵƌĞ�Ϯ͘ϭϴ͗ /ŶƐƉŝƌĂƚŝŽŶ�ŽĨ�ƐŚĂŶĂƐŚŝů�ĂŶĚ�ĐŽƵƌƚǇĂƌĚ�ŝĚĞĂƐ�ŝŶ�ŚŽƵƐĞ�ŝŶ��ĂŐŚĚĂĚ͘�/ŵĂŐĞ�ĐŽƵƌƚĞƐǇ�
ŽĨ��ƌ͘�^ĂŚĂƌ��ůͲ ŬĂŝƐƐŝ͘

5HVHDUFK�VKRZV�WKDW�PRVW�RI� WKH�SUHYLRXV�H[DPSOHV�GLVFXVVHG� LV�PDLQO\� WKH�DHVWKHWLFV�

DVSHFW�DV�EHLQJ�RQH�DVSHFW�RI�WKH�GHVLJQ�HOHPHQW��)XWXUH�FRQVWUXFWLRQ�QHHGV�WR�WDNH�FOLPDWH�

FKDQJH�LQWR�DFFRXQW�WR�NHHS�DQ�HTXLOLEULXP�RI�ORRN�DQG�XVH�RI�WKH�EXLOGLQJ��7KHUHIRUH��

DUFKLWHFWV�QHHG�WR�WKLQN�DERXW�ZKHUH�WKH�EXLOGLQJ�VKRXOG�EH�EXLOW��WKH�ORFDWLRQ�RI�WKH�VXQ�

DQG�VKDGH��WKH�ZHDWKHU�RXWVLGH�DQG�KRZ�IDPLOLHV�ZRXOG�PRYH�DURXQG�WKH�EXLOGLQJV�WR�

QDPH�D�IHZ���2QH�ZD\�RI�DGRSWLQJ�WKLV�LV�WR�NHHS�WKH�WUDGLWLRQDO�GHVLJQV�DQG�FKDQJH�LW�

DFFRUGLQJ�WR�PRGHUQ�WLPHV��

����� 8QGHUVWDQGLQJ� FXUUHQW� DSSURDFKHV� WR� SRVVLEOH� DUFKLWHFWXUDO�

VROXWLRQV�

7KH�SHULRG�RI�WKH�����V�DQG�HDUO\�����V�EURXJKW�WUHPHQGRXV�FKDQJHV�LQ�WKH�FRQVWUXFWLRQ�

RI�KRXVHV�LQ�,UDT�DV�\HDUO\�SURGXFWLRQ�RI�KRXVHV�LQ�,UDT�FURVVHG��������XQLWV��,UDTL�0LQLVWU\�

RI�3ODQQLQJ��������<RXVLI���������7KH�PDLQ�VXSSRUW�REWDLQHG�WR�KRXVLQJ�SURGXFWLRQ�ZDV�

IURP�WKH�UHYHQXH�FROOHFWHG�IURP�RLO�LQGXVWULHV��(O�$JUDD�DQG�$KPDG��������0HLNOH���������

7KH�SHULRG�RI�ZDU�DQG�XQFHUWDLQW\�LQ������GHFUHDVHG�WKH�SURGXFWLRQ�RI�KRXVHV�DQG�WKLV�

FRQWLQXHG��81�+DELWDW���������3UHVHQWO\��WKH�VFDUFLW\�RI�KRXVHV�LQ�,UDT�LV�GXH�WR�D�GHFUHDVH�

LQ� WKH� DPRXQW� RI�KRPHV� LQ�%DJKGDG�� ,Q� WKH� FRXQWU\�� WKHUH� LV� DERXW� ��PLOOLRQ�KRXVLQJ�



ϭϮϱ

VKRUWDJH��,UDTL�0LQLVWU\�RI�&RQVWUXFWLRQ�DQG�+RXVLQJ���������7KLV�QXPEHU�FRUUHVSRQGV�WR�

DERXW�RQH�TXDUWHU�RI�WKH�KRXVHV�LQ�WKH�FRXQWU\��3$'&2��������0DMGL��������,UDTL�0LQLVWU\�

RI�&RQVWUXFWLRQ�DQG�+RXVLQJ�������� 7KH�FRQGLWLRQ�RI�KRXVHV�LQ�,UDT�FODULILHV�WKDW�DERXW�

���� RI� KRXVHV� KDYH� WKH� UHDO� RZQHUV� OLYLQJ� LQ� WKHLU� SURSHUWLHV� �7KH�:RUOG� %DQN�� �����

&HQWUDO�6WDWLVWLFDO�2UJDQL]DWLRQ������D������E���$Q�LQFUHDVHG�SURSRUWLRQ�RI�WKHVH�UHVLGHQWV�

UHVLGH�LQ�VXLWDEOH�FLUFXPVWDQFHV��+RZHYHU��LQ�WKH�FDSLWDO��%DJKGDG��VWXGLHV�KDYH�VKRZQ�

WKDW�QHDUO\���������KRXVHV��ZKLFK�FRUUHVSRQG�WR�DERXW�����RI�WKH�FLW\·V�RYHUDOO�KRXVHV��

DUH�QRW�LQ�DQ�DSSURSULDWH�VWDWH��'DZRRG���������,Q�DGGLWLRQ��VXFK�LVVXHV�DUH�UHVXOWLQJ�LQ�DQ�

LQFUHDVH�LQ�WKH�KRXVLQJ�FRVWV�GD\�E\�GD\��HVSHFLDOO\�GXH�WR�VKRUWDJH�LQ�XUEDQ�ODQG�DQG�D�

GHFUHDVHG� DYDLODELOLW\� RI� XVHIXO� VWUXFWXUDO� PDWHULDO�� ZKLFK� KDV� IXUWKHU� UHVXOWHG� LQ�

LQFUHDVHG�KRXVLQJ�FRVWV�LQ�WKH�FRXQWU\��,UDTL�0LQLVWU\�RI�&RQVWUXFWLRQ�DQG�+RXVLQJ��������

0DMGL��������$OL�DQG�)DLDGK��������

'XH�WR�WKH�VKRUWDJH�RI�ODQG�DQG�LQFUHDVHG�PDWHULDO�FRVWV��WKH�FRQVWUXFWLRQ�SULFHV�RI�KRXVHV�

KDV� LQFUHDVHG� IURP� ������� ,UDTL� 'LQDU� WR� �������� ,UDTL� 'LQDU�� IURP� ����� WR� �����

�0RKDPPHG�DQG�+DP]D���������3UHVHQWO\��WKH�FRVW�RI�KRXVHV�LV�YHU\�KLJK��VR�LW�LV�DOPRVW�

LPSRVVLEOH�IRU�SHRSOH�WR�SXUFKDVH�DQG�DIIRUG�KRXVHV�LQ�,UDT��,W�KDV�EHHQ�HVWLPDWHG�E\�D�

VWXG\�WKDW�WKH�FXUUHQW�SRYHUW\�OHYHO�RI�,UDT�LV�DERXW������$O�6DDG\���������7KH�ILQDQFLDO�

V\VWHP�KDV�EHFRPH�LQHIIHFWLYH�DQG�LQHIILFLHQW��7KH�UDWLR�RI�KRXVH�FRVW�WR�DQ�DQQXDO�VDODU\�

LV�������7KH�:RUOG�%DQN���������'XH�WR�VXFK�FRQGLWLRQV��KRXVHV�ZLWK�LQDSSURSULDWH�DQG�

XQDFFHSWDEOH� FRQGLWLRQV� DUH� JURZLQJ� LQ� WKH� DIIHFWHG� FLWLHV�� HVSHFLDOO\� LQ� %DJKGDG�� 7R�

HODERUDWH�� LW� KDV� EHHQ� HVWLPDWHG� WKDW� RYHU� WKH� SHULRG� RI� VL[� \HDUV�� ������� KRXVHV�ZHUH�

FRQVWUXFWHG�� ZKLFK� ZHUH� QRW� IRUPDOO\� FRQVWUXFWHG� DQG� ZHUH� QRW� DSSURSULDWH� IRU�

DFFRPPRGDWLQJ�UHVLGHQWV�� ,Q�WHUPV�RI�IRUPDOO\�FRQVWUXFWHG�KRXVHV��RQO\��������KRXVHV�

ZHUH�FRQVWUXFWHG�ZKLFK�ZHUH�GHHPHG�DSSURSULDWH�IRU�DFFRPPRGDWLQJ�UHVLGHQWV��'KDELD�

HW� DO��� ������� 7KLV� FRPSDULVRQ� VKRZV� WKH� JURZLQJ� LQFUHDVH� LQ� XQDFFHSWDEOH� KRPHV� LQ�

%DJKGDG�DQG�D�GHFOLQH�LQ�WKH�VWDQGDUGV�RI�OLYLQJ��0RUHRYHU��WKLV�LV�QRW RQO\�WKH�FDVH�LQ�

%DJKGDG�EXW�HYHQ�LQ�FLWLHV�VXFK�DV�+LOODK��1DVHU�DQG�$EDDV��������DQG�%DVUD��$O�2WKPDQ�

HW�DO����������ZKLFK�DUH�DOVR�IRXQG�WR�EH�DGRSWLQJ�VLPLODU�WUHQGV�DV�%DJKGDG��

7KHVH� ILJXUHV� JLYH� VRPH� LGHD� RI� WKH� UROH� WKDW� GRPHVWLF� EXLOGLQJV� SOD\� LQ WKH� EXLOW�

HQYLURQPHQW�LQ�%DJKGDG��0HDQZKLOH��KXJH�GHYHORSPHQW�SURMHFWV�DUH�XQGHU�FRQVWUXFWLRQ�



ϭϮϲ

WKURXJKRXW�WKH�FRXQWU\�EXW�SDUWLFXODUO\�LQ�WKH�FDSLWDO��PRVW�RI�WKHP�FRQVLVW�RI�UHVLGHQWLDO�

EXLOGLQJV�ZKLFK�FRQVXPH�LPPHQVH�UHVRXUFHV�DQG�SURGXFH�JUHDW�DPRXQWV�RI�ZDVWH��$OO�

WKHVH�EXLOGLQJV�ZLOO�SXW�H[FHVVLYH�SUHVVXUH�RQ�WKH�HQYLURQPHQW�DQG�LWV�QDWXUDO�UHVRXUFHV��

,QFHQWLYL]LQJ� DQG� LPSOHPHQWLQJ� WKH� UHWURILWWLQJ� VROXWLRQV�PHQWLRQHG� LQ� WKLV� VWXG\� IRU�

GHVLJQLQJ�KRXVHV�DFURVV�%DJKGDG�ZLOO�UHTXLUH�FRPSOHPHQWDU\�PHDVXUHV�LQ�SODFH��)LUVWO\��

LQ�RUGHU� WR�HQFRXUDJH�GHVLJQHUV�DQG�RZQHUV� WR�EXLOG� WKHLU�GZHOOLQJV�DFFRUGLQJ�WR� ORZ�

HQHUJ\� GHVLJQ� SULQFLSOHV� DQG� UHTXLUHPHQWV�� SROLFLHV�ZRXOG� QHHG� WR� EH�GHYHORSHG� DQG�

HQIRUFHG��

7KH�,UDTL�KRXVLQJ�SROLF\�ZDV�ILUVW�UHOHDVHG�LQ������LQ�OLJKW�RI�VXFK�HYHQWV�DQG�ZDV�WKHQ�

UHQHZHG�LQ������E\�WKH�JRYHUQPHQW�DORQJ�ZLWK�DVVLVWDQFH�IURP�WKH�81��7KLV�DSSURDFK�

ZDV�LQWHQGHG�WR�RYHUFRPH�DQG�UHGXFH�WKH�FRPSOLFDWHG�FRQGLWLRQV�RI�KRXVLQJ�VFKHPHV��,Q�

WKH�SDVW��WKH�RQO\�SXEOLF�VHFWRU�ZDV�LQYROYHG�LQ�WKH�FRQVWUXFWLRQ�RI�KRXVHV�EXW�QRZ�ZLWK�

WKH� LQFOXVLRQ� RI� JRYHUQPHQW�� SULYDWH� VHFWRUV� DUH� LQYLWHG� WR� SOD\� D� UROH� DV�ZHOO� LQ� WKH�

FRQVWUXFWLRQ�RI�KRPHV��7KH�PDLQ�LQLWLDWLYH�QRZ�LV� WR�FRQVWUXFW�KRXVHV�WR�SURYLGH�JRRG�

RSSRUWXQLWLHV�WR�SHRSOH�DQG�WR�GHYHORS�QHZHU�VROXWLRQV�LQ�YLHZ�RI�WKH�ODWHVW�WHFKQRORJ\�

DQG�DUFKLWHFWXUDO�GHVLJQV��,UDTL�0LQLVWU\�RI�&RQVWUXFWLRQ�DQG�+RXVLQJ���������������7KH�

GHYHORSPHQW� LQ� WKLV� ILHOG� QHHGV� GLIIHUHQW� RSWLRQV� EXW� DVVHVVPHQW� LQ� VXFK� ILHOGV� DUH�

UHVWULFWHG�LQ�WHUPV�RI�WKHLU�VFRSH��7R�HODERUDWH��WKH�SUHVHQW�VLWXDWLRQ�VKRZV�WKDW�D�JUHDWHU�

QXPEHU� RI� VWXGLHV� DQG� UHVHDUFK� ZRUNV� DUH� UHTXLUHG� WR� UHDFK� WKH� OHYHO� RI� FRPSOHWH�

H[DPLQDWLRQ��7KLV�VWXG\�IRFXVHV�RQ�IRUPXODWLQJ�WKH�SRVVLEOH�GHVLJQ�VWUDWHJLHV�WR�FRQFOXGH�

D�VROXWLRQ�IRU�WKH�FRXQWU\��

)XWXUH�RUJDQL]DWLRQ�DQG�HQIRUFHPHQW�RI�GHVLJQ�SROLFLHV�DUH�HVVHQWLDO�ZKHQ� ORZ�HQHUJ\�

KRXVLQJ� LV� DGRSWHG�E\� ,UDT·V� FRQVWUXFWLRQ� LQGXVWULHV�� 7R�PDLQWDLQ� WKH� FRQVXPSWLRQ� RI�

HQHUJ\�LQ�WKH�EXLOGLQJ�LQGXVWULHV��E\�XVLQJ�PRGHOV���D�IXQGHG�LQVWLWXWH�QHHGV�WR�EH�FUHDWHG��

(YLGHQFH�VKRZV�WKH�FRUUHFW�WRROV�DUH�EHLQJ�DGRSWHG�IRU�XSFRPLQJ�RUJDQL]DWLRQ�RI�SROLFLHV�

DQG�VROXWLRQV�WR�HVWDEOLVK�JXLGHOLQHV�IRU�LPSOHPHQWLQJ�WR�FUHDWH�D�FOHDQ��JUHHQ�DQG�ORZ�

HQHUJ\�JHQHUDWLRQ�RI�EXLOGLQJV��*XLGHOLQHV�KDYH�EHHQ�SURYLGHG�RQ�ORZ�HQHUJ\�GRPHVWLF�

GHVLJQV�IRU�VXVWDLQDEOH�KRPHV��ZLWK�VXSSRUW�IURP�SURIHVVLRQDOV�ZLWKLQ�WKH�LQGXVWU\�ZKR�

GHVLJQ�HQHUJ\�HIILFLHQW�KRPHV�LQ�,UDT��7KH�UHVXOWV�IURP�WKLV�VWXG\�ZLOO�SRVLWLYHO\�VXSSRUW�

RUJDQL]DWLRQV�LQ�WKH�XSFRPLQJ�\HDUV�



ϭϮϳ

����6XPPDU\�

7KLV�FKDSWHU�KDV�GHWDLOHG�WKH�UHVXOWV�RI�VHYHUDO�XVHIXO�VWXGLHV�SHUIRUPHG�LQ�YDULRXV�SDUWV�

RI�WKH�ZRUOG�LQFOXGLQJ�WKH�KRW�FOLPDWHV�RI�,UDT��%DJKGDG��

$V� VKRZQ� LQ� WKH� ILUVW� IHZ� VHFWLRQV� RI� WKLV� FKDSWHU�� WKH� EXLOGLQJV� VHFWRU� FRXOG�PDNH� D�

VLJQLILFDQW�FRQWULEXWLRQ�WR�FRPEDWLQJ�FOLPDWH�FKDQJH�ZKLOH�DW�WKH�VDPH�WLPH�GHOLYHULQJ�

YDULRXV�RWKHU� VRFLDO�EHQHILWV�� )RU� WKH�EXLOGLQJ� VHFWRU�� WR� DFW� HIIHFWLYHO\� LQWR� UHGXFLQJ�D�

FRXQWU\
V� HQHUJ\� FRQVXPSWLRQ�� D� EXLOGLQJ
V� HQHUJ\� HIILFLHQF\� VWUDWHJLHV� IUDPHZRUN� LV�

UHTXLUHG� WR� HQVXUH� WKDW� WKH� EXLOGLQJ� UHTXLUHV� OHVV� HQHUJ\�ZKLOH� DFKLHYLQJ� WKH� GHVLUHG�

IXQFWLRQ�� 7KH� VXLWDEOH� SROLF\�� KRZHYHU�� UHTXLUHV� D� JRRG� DZDUHQHVV� RI� EXLOGLQJ�

SHUIRUPDQFH�VWDWXV�

(YHQ�WKRXJK�WKH�ORZ�HQHUJ\�EXLOGLQJ�VWDWXV�RI�WKH�0LGGOH�(DVW�FRXQWULHV�LV�GLIIHUHQW��WKHUH�

LV� D� JDS� LQ� NQRZOHGJH� DQG� LQDGHTXDWH� OLWHUDWXUH� WR� FRYHU� WKH� DGRSWLRQ� RI� ORZ�HQHUJ\�

GHVLJQ� LQ� ,UDT��%DJGDG��7KLV�VKRZV� WKDW� WKLV�DUHD�QHHGV� IXUWKHU�VWXGLHV� WR�HYDOXDWH� WKH�

H[LVWLQJ�ORZ�HQHUJ\�GHVLJQ�RSWLRQV�LQ�WHUPV�RI�EXLOGLQJ�HQHUJ\�HIILFLHQF\�DQG�FRPIRUW�WR�

SURYLGH� JXLGDQFH� IRU� IXWXUH� VXVWDLQDEOH� EXLOGLQJV�� )XUWKHUPRUH�� IXUWKHU� UHVHDUFK� LV�

QHHGHG� WR� DVVHVV� WKH� VXSSRUW� RI� VRFLHW\� DQG� LQGXVWU\� IRU� D� SDUDGLJP� VKLIW� WR� HQHUJ\�

HIILFLHQF\�GHVLJQV���$OVR��WR�HVWDEOLVK�D�SUHIHUHQFH�GHVLJQ�VWUDWHJ\�IRU�D�EXLOGLQJ
V�HQHUJ\�

XVH�EDVHG�RQ�WKH�EXLOGLQJ�DUHD�DQG�WKH�QXPEHU�RI�LQKDELWDQWV�WKDW�FRXOG�EH�UHIHUUHG�WR�

ZKHQ�DVVHVVLQJ�HQHUJ\�FRQVXPSWLRQ�

0RUHRYHU�� WKH� LQYHVWLJDWHG� DQG� UHYLHZHG� %DJKGDG·V� EDFNJURXQG� IURP� JHRJUDSKLFDO��

KLVWRULFDO�� FOLPDWLF�� DQG� FXOWXUDO� SHUVSHFWLYHV�� LQWHQGHG� WR� FODULI\� KRZ� WKHVH� DVSHFWV�

DIIHFWHG� KRXVLQJ�� 3HRSOHV� YLHZV� LQ� %DJKGDG� KDYH� EHHQ� DIIHFWHG� EHFDXVH� RI� WKH�

FRQVLGHUDEOH�SROLWLFDO�DQG�HFRQRPLF�FKDQJHV��QRW�WR�PHQWLRQ�GLIIHULQJ�YLHZV�UHODWLQJ�WR�

UHOLJLRXV�� VRFLDO� DQG� FXOWXUDO� DIIDLUV� HVSHFLDOO\� SRVW� ������ ,Q DGGLWLRQ�� HIIHFWLQJ�

SV\FKRORJLFDO�DQG�EHKDYLRUDO�DVSHFWV�WR�IROORZ�WKH�UXOHV�RI�WKH�KRXVHKROG��7KH�SHRSOH�RI�

%DJKGDG� DUH� RSHQ� WR� PRGHUQ� YDOXHV� KDYLQJ� EHHQ� VWULSSHG� RI� WKLV� LQ� WKH� SDVW�� 7KH�

%DJKGDGL�KRXVH�LV�RQH�RI�WKH�UHPDUNDEOH�FKDQJHV�LQ�WKH�SK\VLFDO�DQG�VSDWLDO�DUUDQJHPHQW��

7KHUH�LV�QR�FOHDU�OLQN�EHWZHHQ�YHUQDFXODU�DQG�FRQWHPSRUDU\�KRXVHV���



ϭϮϴ

7R� VXPPDUL]H�� WKH� UHYLHZ� RI� WKH� OLWHUDWXUH� KDV� GHPRQVWUDWHG� WKH� DFKLHYHPHQWV� RI�

YHUQDFXODU�DQG�FRQWHPSRUDU\�KRXVLQJ� W\SRORJLHV� LQ�%DJKGDG��%RWK�RI� WKHLU� W\SRORJLHV�

KDYH�YDU\LQJ�EHQHILWV�DV�ZHOO�DV�IHDWXUHV�DVVRFLDWHG�WR�WKHLU�XVH�LQ�D�SDUWLFXODU�GZHOOLQJ��

7KXV��LW�FDQ�EH�FOHDUO\�VWDWHG�WKDW�DQ\�UHTXLUHPHQWV�ZKLFK�DUH�QRW�IXOILOOHG�E\�RQH�W\SRORJ\�

DUH�XVXDOO\�FRYHUHG�E\�WKH�RWKHU�W\SRORJ\�

dĂďůĞ� Ϯ͘Ϯϴ ƐŚŽǁƐ� ƚŚĂƚ� ďŽƚŚ� ƚǇƉŽůŽŐŝĞƐ� ŚŽƵƐĞƐ� ŚĂǀĞ� ďĞĞŶ� ĂĐŚŝĞǀĞĚ�Žƌ� ƉƌŽďĂďůǇ� ƚŽ� ĞŶĂďůĞ�

ĚŝĨĨĞƌĞŶƚ� ůĞǀĞůƐ� ŽĨ� ĂĐŚŝĞǀĞŵĞŶƚ� ŽĨ� ƵƌďĂŶ� ĚĞƐŝŐŶ͕� ĂƌĐŚŝƚĞĐƚƵƌĂů͕� ĞŶǀŝƌŽŶŵĞŶƚĂů͕� ĂŶĚ� ƐŽĐŝŽͲ

ĐƵůƚƵƌĂů�ĨĂĐƚŽƌƐ͘

7DEOH�������&RPSDULVRQ�RI�YHUQDFXODU�DQG�FRQWHPSRUDU\�KRXVHV�IRU�GLIIHUHQW�

IDFWRUV

VWUDWHJLHV� 9HUQDFXODU�KRXVH &RQWHPSRUDU\�KRXVH

8UEDQ�GHVLJQ�IDFWRUV $FKLHYHG 1RW�DFKLHYHG

$UFKLWHFWXUDO�IDFWRUV (QDEOH
1RW�(QDEOHG GXH�WR�

GHWDLOHG�GHVLJQ�FRQFHUQV

(QYLURQPHQWDO�IDFWRUV $FKLHYHG 3DUWO\�DFKLHYHG

VRFLR�FXOWXUDO�IDFWRUV &RPSOHWHO\�DFKLHYHG 1RW�DFKLHYHG

6RXUFH��5HVHDUFKHU

7KH�FRQWHPSRUDU\�DUFKLWHFWXUH�RI�,UDT�KDV�EHHQ�FRQVLGHUHG�DQG�KDV�EHHQ�IRXQG�WR�UHO\�

VLJQLILFDQWO\� RQ�PHFKDQLFDO� VHUYLFHV� �SDUWLFXODUO\� DLU� FRQGLWLRQLQJ��ZKLFK� LV� QR� ORQJHU�

VXVWDLQDEOH��&RQWHPSRUDU\�KRPHV�KDYH�DOVR�EHHQ�IRXQG�WR�IDLO�FXOWXUDO�UHTXLUHPHQWV��H�J��

SULYDF\�DQG�FRPPXQLW\�� 7KH\�DUH�QRW� DEOH� WR� IXOILO� WKH� UHTXLUHPHQWV�RI� WKH� UHVLGHQWV��

KHQFH��LW�LV�H[WUHPHO\�LPSRUWDQW�WR�XQGHUVWDQG�KRZ�WKHVH�QHHGV�PD\�EH�PHW� 0RUHRYHU��

ZDONDELOLW\� DQG�JRRG� VRFLDOL]LQJ ZHUH� IRXQG� WR�EH� WKH�SRVLWLYH� UHVXOWV� RI� WKH� FRPSDFW�

YHUQDFXODU�OD\RXW��+RZHYHU��LQ�FRQWHPSRUDU\�DUHDV��WKH�ZLGH�VWUHHWV�DOORZLQJ�FDUV�DQG�

GLUHFW�DFFHVV�WR�WKH�KRXVH�ZHUH�IRXQG�WR�EH�SRVLWLYH�UHVXOWV�VDWLVI\LQJ�GLIIHUHQW�DQG�PRUH�

PRGHUQ�UHTXLUHPHQWV�



ϭϮϵ

,Q� WHUPV� RI� HQYLURQPHQWDO� FKDUDFWHULVWLFV�� WKH� YHUQDFXODU� KRXVHV� LQ� %DJKGDG� ZHUH�

UHVSRQVLYH� WR� WKH� FOLPDWH� DQG� WKH� FOLPDWH�KDV�KDG�D� VWURQJ� LQIOXHQFH�RQ�GHVLJQ�RI� WKH�

KRPHV��7KH�LQWHJUDWHG�SDVVLYH�GHVLJQ�VWUDWHJLHV�RI�YHUQDFXODU�KRXVHV��LQ�FRPSDULVRQ�WR�

WKH�GHSHQGHQFH�RQ�DFWLYH�V\VWHPV�IRXQG�LQ�FRQWHPSRUDU\�KRXVHV��VKRXOG��WKHRUHWLFDOO\��

FRQWULEXWH�WR�ORZHU�UXQQLQJ�FRVWV�

)XUWKHUPRUH��LQ�WHUPV�RI�WKH�VRFLRFXOWXUDO FKDUDFWHULVWLFV��WKH�OLWHUDWXUH�UHYLHZV�VKRZHG�

WKDW�YHUQDFXODU�GZHOOLQJV�VDWLVI\�VRFLRFXOWXUDO�UHTXLUHPHQWV�IRU�WKH�SHRSOH�E\�SURYLGLQJ�

LQKDELWDQWV�ZLWK�FRPSOHWH�SULYDF\��+RZHYHU��WKH�GHVLJQ�RI�FRQWHPSRUDU\�KRPHV�GRHV�QRW�

VDWLVI\�WKH�VRFLRFXOWXUDO�UHTXLUHPHQWV�IRU�WKH�SURYLVLRQ�RI�FRPSOHWH�SULYDF\�LQ�WHUPV�RI�

SUHYHQWLQJ�RYHUORRNLQJ�E\�QHLJKERXUV�

7KH� UHYLHZ� RI� WKH� OLWHUDWXUH� KDV� GHPRQVWUDWHG� WKH� DFKLHYHPHQWV� RI� YHUQDFXODU� DQG�

FRQWHPSRUDU\� KRXVLQJ� W\SRORJLHV� LQ� %DJKGDG�� %RWK� RI� WKHLU� W\SRORJLHV� KDYH� YDU\LQJ�

EHQHILWV�DV�ZHOO�DV�IHDWXUHV�DVVRFLDWHG�ZLWK�WKHLU�XVH�LQ�D�SDUWLFXODU�GZHOOLQJ��7KXV��LW�FDQ�

EH�FOHDUO\�VWDWHG�WKDW�DQ\�UHTXLUHPHQWV�ZKLFK�DUH�QRW�IXOILOOHG�E\�RQH�W\SRORJ\�DUH�XVXDOO\�

FRYHUHG�E\�WKH�RWKHU�W\SRORJ\�



5HVHDUFK�0HWKRGRORJ\



ϭϯϬ

����,QWURGXFWLRQ

7R�DFKLHYH�WKH�DLP�RI�WKLV�UHVHDUFK��VHYHUDO�PHWKRGV�KDYH�EHHQ�FDUULHG�RXW�

(VWDEOLVKLQJ�D�VHW�RI�DSSURSULDWH�GHVLJQ�DSSURDFKHV�IRU�LQIRUPLQJ�IXWXUH�KRXVLQJ�GHVLJQ�LQ�

,UDT��ZKLFK�FDQ�HQKDQFH�FRPIRUW�OHYHOV�ZLWK�GHFUHDVHG�HQHUJ\�XVDJH�DORQJ�ZLWK�FXOWXUDO�

UHVSRQVLYHQHVV��7KHUHIRUH��WKLV�UHVHDUFK�FRQVLGHUV�WKH�DGYDQWDJHV�RI�SDVVLYH�GHVLJQV�DQG�

YHUQDFXODU�FRXUW\DUG�KRXVHV�IRU�IXWXUH�DUFKLWHFWXUDO�EXLOGLQJV�LQ�WHUPV�RI�ERWK�WKH�ORFDO�

HQYLURQPHQW�DQG�FXOWXUDO�UHVSRQVLYHQHVV�

$V�SUHYLRXVO\� VWDWHG�� WKLV� UHVHDUFK� VWXG\� LV� IRFXVHG�RQ� LGHQWLI\LQJ� DQG�HYDOXDWLQJ� WKH�

VRFLDO�DQG�HQYLURQPHQWDO�SHUIRUPDQFH�RI�YHUQDFXODU�DQG�FRQWHPSRUDU\�UHVLGHQWLDO�XQLWV�

LQ�%DJKGDG��,UDT��7KH�PDLQ�DLP�RI�WKH�UHVHDUFK�LV�WR�VHW�XS�VXLWDEOH�GHVLJQ�VWUDWHJLHV�DQG�

SURYLGH�LQVLJKWV�LQWR�IXWXUH�GHVLJQ�DSSURDFKHV�LQ�,UDT�ZKLFK�LPSURYH�WKHUPDO�FRPIRUW��

UHGXFH�HQHUJ\�FRQVXPSWLRQ�DQG�LQFOXGH�FXOWXUDO�UHVSRQVLYHQHVV��7R�GR�WKLV��WKH�VWXG\�ZLOO�

UHIOHFW�RQ� WKH�DFFHSWDEOH�DVSHFWV�RI�YHUQDFXODU�FRXUW\DUG�KRXVHV� IRU� LQFOXVLRQ� LQ� IXWXUH�

VXVWDLQDEOH�GZHOOLQJ�GHVLJQV�ZKLFK�DUH�FXOWXUDOO\�UHVSRQVLYH�

$FDGHPLF�DQG�JUH\� OLWHUDWXUH KDV�EHHQ�DQDO\VHG� WR�XQGHUVWDQG� WKH�JDS� LQ� WKH� ILHOG�RI�

VWXG\�DQG�GHYHORS�DZDUHQHVV�RI�WKH�SUREOHP� $�V\QWKHVLV�RI�WKH�OLWHUDWXUH�LV�SURYLGHG�LQ�

&KDSWHU���

7KLV� FKDSWHU� SUHVHQWV� WKH� UHVHDUFK� PHWKRGRORJ\� XVHG� WR� JDWKHU� DQG� HYDOXDWH� GDWD� WR�

IXUWKHU�VXSSRUW�DFDGHPLF�DQG�JUH\�OLWHUDWXUH��ZKLOH�DOVR�DGGUHVVLQJ�REMHFWLYHV������

7KLV� UDQJH� RI� REMHFWLYHV� UHTXLUHV� PXOWLSOH� PHWKRGRORJLFDO� DSSURDFKHV� LQFOXGLQJ�

TXDQWLWDWLYH�DQG�TXDOLWDWLYH�PHWKRGV�

6XFK�D�PL[HG�PHWKRGV�DSSURDFK�JLYHV�DQ�RSSRUWXQLW\�IRU�WKH�GLVFRYHU\�RI�QHZHU�LQVLJKWV�

LQWR�HWKQLF�DQG�VRFLDO�SKHQRPHQD�

$FFRUGLQJ�WR�6DXQGHUV�DQG�7RVH\���������WKLV�PHWKRGRORJ\�KDV�D�UDQJH�RI�EHQHILWV��7KH\�

LQGLFDWH� WKDW� SRSXODU� UHVHDUFK� VWUDWHJLHV� XQGHU� WKH� FDWHJRU\� RI� TXDOLWDWLYH� DQG�

TXDQWLWDWLYH�UHVHDUFK�FDQ�EH�JURXSHG�DV�EHORZ�



ϭϯϭ

0RQR�0HWKRG�� 7KLV� PHWKRG� LQYROYHV� XVLQJ� D� VLQJOH� GDWD� JDWKHULQJ� DQG� HYDOXDWLRQ�

WHFKQLTXH� WKDW� XVHV� HLWKHU� D� TXDQWLWDWLYH� RU� D� TXDOLWDWLYH� PHWKRGRORJ\�� 7KHUH� DUH�

DVVHUWLRQV�WKDW�WKLV�PHWKRG�FDQ�UHVXOW�LQ�D�FRQVWUXFW�YDOLGLW\�LVVXH�EHFDXVH�SUHMXGLFH�FDQ�

GHYHORS�IURP�XVLQJ�D�VLQJOH�PHWKRG�DVVHVVPHQW�

0XOWLSOH� 0HWKRG�� 7KLV� PHWKRG� LQFOXGHV� WKH� XWLOL]DWLRQ� RI� PXOWLSOH� TXDQWLWDWLYH� RU�

TXDOLWDWLYH�WHFKQLTXHV�WR�LQYHVWLJDWH�DQG�LQVSHFW�D�VSHFLILF�WRSLF�RU�WUHQG��7KLV�PHWKRG�

RIIHUV�SURRI�DQG�YHULILHV�WKH�GLVFRYHULHV�WKDW�ZLOO�FUHDWH�D�OHYHO�RI�SUHFLVLRQ�LQ�WKH�VWXG\��

7KH�NH\�TXDOLW\�RI�WKH�PXOWLSOH�PHWKRG�SURFHGXUH�LV�WKH�FUHDWLRQ�RI�VHYHUDO�GDWD�W\SHV�

WKDW�RIIHUV�H[WHQVLYH�LQVLJKW�LQWR�WKH�GLVFRYHULHV�

0L[HG�0HWKRG�� 7KH�PL[HG�PHWKRG� LV� DOVR� UHIHUUHG� WR� DV� WKH K\EULG� SURFHGXUH� DQG�

LQYROYHV�WKH�XVH�RI�VHYHUDO�WHFKQLTXHV�WKDW�LQFRUSRUDWHV�GDWD�JDWKHULQJ�DQG�HYDOXDWLRQ�

DV� ZHOO� DV� TXDOLWDWLYH� DQG� TXDQWLWDWLYH� SURFHGXUHV��:LWKLQ� WKH� ODVW� GHFDGH�� WKLV� LV� D�

PHWKRG� WKDW� LV� EURDGO\�DFNQRZOHGJHG�DQG� IRFXVHV� RQ�PD[LPL]LQJ WKH�XVH� RI� VHYHUDO�

PHWKRGRORJLHV�WR�LQYHVWLJDWH�YDULRXV�UHVHDUFK�FKDOOHQJHV�

$V�VWDWHG�DERYH��WKLV�VWXG\�XVHV�D�PL[HG�PHWKRGV�DSSURDFK�WR�HVWDEOLVK�VHWV�RI�GHVLJQ�

VWUDWHJLHV� IRU�QHZ�KRXVLQJ�XQLWV� LQ�%DJKGDG�� DV� D� FDVH� VWXG\��7KLV� LQYROYHV�GLIIHUHQW�

WKHRUHWLFDO� DQG� HPSLULFDO� LQYHVWLJDWLRQV�� $� FRPELQDWLRQ� RI� ELRFOLPDWLF� DQDO\VLV�� DQG�

DQDO\VLV�RI�TXHVWLRQQDLUHV�ZLWK�PDLQO\�TXDQWLWDWLYH�UHVSRQVHV�DQG�TXDOLWDWLYH�LQWHUYLHZ�

UHVSRQVHV�ZHUH�FDUULHG�RXW�WR�SURYLGH�EHWWHU�DQG�QDWXUDOO\�ZHOFRPLQJ�KRXVLQJ�VROXWLRQV�

WKDW�DUH�DEOH�WR�VDWLVI\�IXQFWLRQDO�H[SHFWDWLRQV�DV�ZHOO�DV�VRFLDO�QHHGV��

%HORZ�DUH�WKH�IRXU�LPSRUWDQW�VWDJHV�WKDW�PDNH�XS�WKH�VWUXFWXUH�RI�WKH�VWXG\�WR�HVWDEOLVK�

VHWV�RI�GHVLJQ�VWUDWHJLHV��7DEOH�����DQG�)LJXUH�����VXPPDUL]H�WKH�UHVHDUFK�VWDJHV�

x 6WDJH��� ,GHQWLI\LQJ�DQG�DQDO\VLQJ�RI�FOLPDWLF�VWUDWHJLHV�ZKLFK�KDYH�DQ�LQIOXHQFH�RQ�

UHGXFLQJ�WKH�FRQVXPSWLRQ�RI�HQHUJ\�DORQJ�ZLWK�WDNLQJ�LQWR�FRQVLGHUDWLRQ�WKH�SODXVLEOH�

VROXWLRQV�IRU�FRQVWUXFWLRQ�DWWDLQHG�DW�DFWLYH�DQG�SDVVLYH�OHYHOV��7KLV�ZLOO�EH�DGGUHVVHG�

LQ�FKDSWHU�IRXU�

x 6WDJH� �� ([DPLQLQJ� OHYHOV� RI� KRXVHKROGHUV·� �SXEOLF�� VDWLVIDFWLRQ� ZLWK� ERWK�

FRQWHPSRUDU\� DQG� YHUQDFXODU� KRXVHV� ZLWK� UHJDUGV� WR� HQYLURQPHQWDO� DQG� FXOWXUDO�

SHUIRUPDQFH��7KLV�ZLOO�EH�DGGUHVVHG�LQ�FKDSWHU�ILYH�

x 6WDJH��� (QJDJLQJ�ZLWK�SURIHVVLRQDOV�DQG XQGHUVWDQGLQJ�WKHLU�LGHDV�RQ�GHVLJQV�DQG�

FRQVWUXFWLRQ� LQ� WHUPV� RI� SDVVLYH� GHVLJQV� RI�PRGHUQ�KRXVLQJ� XQLWV� LQ� %DJKGDG�� IRU�



ϭϯϮ

H[DPSOH�DFDGHPLF��JRYHUQPHQW�DQG�SULYDWH�VHFWRU��7KLV�ZLOO�EH�DGGUHVVHG�LQ�FKDSWHU�

VL[�

7DEOH������0HWKRGV�XVHG�LQ�WKH�UHVHDUFK

$LP�RI�WKH�
UHVHDUFK

(VWDEOLVKLQJ�D�VHW�RI�DSSURSULDWH�GHVLJQ�DSSURDFKHV�IRU�LQIRUPLQJ�IXWXUH�
KRXVLQJ�GHVLJQ�LQ�,UDT��ZKLFK�FDQ�HQKDQFH�FRPIRUW�OHYHOV�ZLWK�GHFUHDVHG�
HQHUJ\�XVDJH�DORQJ�ZLWK�FXOWXUDO�UHVSRQVLYHQHVV��7KHUHIRUH��WKLV�UHVHDUFK�
FRQVLGHUV� WKH� DGYDQWDJHV� RI� SDVVLYH� GHVLJQV� DQG� YHUQDFXODU� FRXUW\DUG�
KRXVHV� IRU� IXWXUH� DUFKLWHFWXUDO� EXLOGLQJV� LQ� WHUPV� RI� ERWK� WKH� ORFDO�
HQYLURQPHQW�DQG�FXOWXUDO�UHVSRQVLYHQHVV�

6WDJH��
%LRFOLPDWLF�
DQDO\VLV�

2
E
MH
FW
LY
H�

�

,GHQWLI\ DQG� DQDO\VH� IHDVLEOH� SDVVLYH�
VWUDWHJLHV� IRU� DSSOLFDWLRQ� LQ� %DJKGDGL�
FOLPDWH�

&KDSWHU��
%LRFOLPDWLF�
$QDO\VLV

6WDJH��
3XEOLF�VXUYH\

2
E
MH
FW
LY
H�

�

([DPLQH� WKH� OHYHOV� RI� KRXVHKROGHUV·�
�SXEOLF�� VDWLVIDFWLRQ� ZLWK� ERWK��
FRQWHPSRUDU\�DQG�YHUQDFXODU�KRXVHV�ZLWK�
UHJDUGV� WR� WKHLU� HQYLURQPHQWDO� �FRPIRUW�
DQG�HQHUJ\��DQG�FXOWXUDO�SHUIRUPDQFH�

&KDSWHU���	
&KDSWHU��
(QJDJLQJ�
6WDNHKROGHU6WDJH��

([SHUW�
&RQVXOWDWLRQV

2
E
MH
FW
LY
H�

�

([SORUH� WKH� SHUFHSWLRQV� RI� EXLOW�
HQYLURQPHQW� SURIHVVLRQDOV� UHODWLQJ� WR�
GHVLJQ�DQG�FRQVWUXFWLRQ�RI�PRGHUQ�KRXVLQJ�
XQLWV� DQG� WKHLU� LQFRUSRUDWLRQ� RI� SDVVLYH�
VWUDWHJLHV�LQ�%DJKGDG�

6WDJH��
6\QWKHVLV�WKH�
ILQGLQJV�IURP�

VWDJHV��������DQG�� 2
E
MH
FW
LY
H�

� $FKLHYLQJ�WKH�DLP�RI�WKH�UHVHDUFK

&KDSWHU��
'LVFXVVLRQ��'HVLJQ�

6WUDWHJLHV
IRU�)XWXUH�+RXVH�LQ�

%DJKGDG

6WDJH
�

6WDJHV
�	�

)LJXUH������0HWKRGV�XVHG�LQ�WKH�UHVHDUFK

%LRFOLPLWLF�$QDO\VLV�E\�
3V\FKURPHWULF�&KDUW

� 4XDOLWDWLYH�	�4XDQWLWLYH

(QJDJLQJ�
6WDNHKROGHU

� 4XDOLWDWLYH�	�4XDQWLWLYH



ϭϯϯ

����'HVFULSWLRQ�RI�0HWKRGRORJLFDO�$SSURDFKHV

)RXU�NH\�PHWKRGRORJLFDO�DSSURDFKHV�ZHUH�DGRSWHG�WR�PHHW�WKH�VL[�REMHFWLYHV�GHVFULEHG�

LQ�6HFWLRQ������OLWHUDWXUH�UHYLHZ��ELRFOLPDWLF�DQDO\VLV�XVLQJ�D�SV\FKURPHWULF�FKDUW��SXEOLF�

SHUFHSWLRQ�VXUYH\��DQG ([SHUWV�SHUFHSWLRQ�VXUYH\

7DEOH�����DQG�)LJXUH�����VXPPDUL]H�WKH�UHVHDUFK�VWDJHV��7KHVH�VWDJHV�ZLOO�EH�GHVFULEHG�

IXOO\�LQ�WKH�IROORZLQJ�VXEVHFWLRQV�

������� 6WDJH� 2QH�� %LRFOLPDWLF� $QDO\VLV� 8VLQJ� 3V\FKURPHWULF� &KDUW� IRU�

%DJKGDG

7R�DFKLHYH�REMHFWLYH�� RI�WKLV�UHVHDUFK��WKLV�PHWKRG�KDV�EHHQ�FDUULHG�RXW�

$�ELRFOLPDWLF�DQDO\VLV�IRU�%DJKGDGZDV�FDUULHG�RXW�XVLQJ�D�SV\FKURPHWULF�FKDUW�WR�LGHQWLI\�

FOLPDWH�DSSURSULDWH�SDVVLYH�GHVLJQV�IRU�SRWHQWLDO�LQFOXVLRQ�LQ�WKH�VXVWDLQDEOH�GHVLJQV��7KLV�

LV� DQ� HVWDEOLVKHG� UHVHDUFK� PHWKRG� ZKLFK� KDV� EHHQ� XVHG� IRU� WKLV� SXUSRVH� LQ� VHYHUDO�

LQYHVWLJDWLRQV��H�J��6]RNROD\��������*LYRQL��������$MLEROD��������/DP�HW�DO���������0LOQH�HW�

DO���������7DKED]��������0DKPRXG��������6KDOOFURVV��������$O�$]UL��=XULJDW��DQG�$O�5DZDKL��

������2OJ\D\��9���������.KDPEDGNRQH�DQG�-DLQ���������

7KH� LPSRUWDQW� VWHS� LQYROYHG� WKH� FRQVWUXFWLRQ� RI� ZHDWKHU� VLPXODWLRQ� ILOHV� �(3:��� 7KH�

0HWHRQRUP�SURJUDP�ZDV�XVHG�DV�D�WRRO�WR�FUHDWH�WKH�(3:�ILOHV��ZZZ�PHWHRQRUP�FRP���

:HDWKHU�GDWD�IRU�%DJKGDG�ZDV�REWDLQHG�IURP�:02�:HDWKHU VWDWLRQ��,W�DSSOLHG��������1�

ODWLWXGH�DQG��������(�ORQJLWXGH��7KLV�VWXG\�XVHG�WKH�WLPH�SHULRG������WR������ZKLFK�ZDV�

FORVHU�WR�WKH�UHDO�GDWD�IURP�%DJKGDG�DLUSRUW�PHWHRURORJLFDO�VWDWLRQV��������������VHH�)LJV��

����DQG�������,Q�DGGLWLRQ��WKLV�SHULRG�LV�PRUH�DSSURSULDWH�IRU�ELRFOLPDWLF�DQDO\VLV�DV�LW�WDNHV�

H[WUHPH�ZDUP�DQG�FROG�GD\V�LQWR�DFFRXQW�

7HPSHUDWXUH� DQG� 5+� GDWD� IRU� WKH� ZHDWKHU� VWDWLRQ� ORFDWLRQ� ZDV� YLVXDOL]HG� RQ� D�

SV\FKURPHWULF� FKDUW�XVLQJ�&OLPDWH�&RQVXOWDQW�9HUVLRQ������ �7KLV� VRIWZDUH� LQFRUSRUDWHV�

IRXU� FRPIRUW� PRGHOV�� $6+5$(� 6WDQGDUG� ��������� $6+5$(� )XQGDPHQWDOV�� &DOLIRUQLD�

(QHUJ\�&RGH������DQG�FRPIRUW�PRGHO�LQ�$6+5$(�6WDQGDUG����������)LJ�������



ϭϯϰ

)LJXUH������6FUHHQVKRW�IURP�0HWHRQRUP�SURJUDP

)LJXUH����� 6FUHHQVKRW�IURP�&OLPDWH�&RQVXOWDQW��:HDWKHU�GDWD�IRU�%DJKGDG����



ϭϯϱ�

7KLV�VWDJH�LQYROYHG�DQ�DQDO\VLV�DQG�GLVFXVVLRQ�RI�WKH�ERXQGDULHV�RI�SDVVLYH�VWUDWHJLHV�RQ�

WKH� SV\FKRPHWULF� FKDUW� E\� DQDO\]LQJ� WKH� GDWD� WKDW� ZDV� GHYHORSHG� EDVHG� RQ� ZHDWKHU�

VLPXODWLRQ�ILOHV��(3:���ZZZ�PHWHRQRUP�FRP��IRU�%DJKGDG�LQ�WKH�0HWURQRPH�GDWDEDVH��

7KHQ�� WKH� UHVHDUFKHU� XVHG� &OLPDWH� &RQVXOWDQW� �YHUVLRQ� ����� �ŚƚƚƉƐ͗ͬͬĐůŝŵĂƚĞͲ

ĐŽŶƐƵůƚĂŶƚ͘ŝŶĨŽƌŵĞƌ͘ĐŽŵͬϲ͘Ϭͬ��LQ�RUGHU�WR�SUHVHQW�WKH�QHZ�ILOHV�JUDSKLFDOO\��ZKLFK�DVVLVWHG�

WKLV�VWXG\�LQ�FUHDWLQJ�PRUH�HIIHFWLYH�ORZ�HQHUJ\�EXLOGLQJV��7KLV�WRRO�LV�NQRZQ�WR�SHUIRUP�

ZHOO�DQG�LV�DQ�DGHTXDWH�WHFKQLTXH�IRU�LQYHVWLJDWLQJ�DQ�DSSURDFK�IRU�EXLOGLQJ�GHVLJQV�WKDW�

FDQ�EH�DVVRFLDWHG�ZLWK�FOLPDWLF�FRQGLWLRQV������

)LJXUH����� 6FUHHQVKRWV�IRU�&OLPDWH�&RQVXOWDQW����





ϭϯϳ

)LJXUH����� 3V\FKURPHWULF�&KDUW�IRU�%DJKGDG�]RQH��6WUDWHJLHV�ERXQGDULHV�FKDUW�DQG�WKH�

$6+5$(�FRPIRUW�]RQH�

����� 6WDJH�7ZR��3XEOLF�6XUYH\�$QDO\VLV�DQG�3HUFHSWLRQ RQ�/RZ�HQHUJ\�

+RPHV

$VVHVVLQJ�RFFXSDQWV·�SHUFHSWLRQV�UHJDUGLQJ�WKHLU�GZHOOLQJ�LQ�WHUPV�RI�WKHUPDO�FRPIRUW�LQ�

GLIIHUHQW� VHDVRQV� ZDV� LPSRUWDQW� LQ� RUGHU� WR� VDWLVI\� WKH� QHHGV� DQG� UHTXLUHPHQWV� RI�

LQGLYLGXDOV�LQ�%DJKGDG��,UDT��,Q�DGGLWLRQ��VRFLR�FXOWXUDO�UHVSRQVLYHQHVV�LV�DQ�LPSRUWDQW�

IHDWXUH�IRU�LQIRUPLQJ�WKH�VROXWLRQ�GHYHORSPHQW�IRU�FXUUHQW�LVVXHV�LQ�KRXVHV��7KXV��LQ�WKLV�

VHFWLRQ��REMHFWLYH���ZLOO�EH�DFFRPSOLVKHG�WKURXJK�D�FRPELQDWLRQ�RI�VXUYH\V�GHYHORSHG�DQG�

SURYLGHG�WR�WKH�RFFXSDQWV�LQ�YHUQDFXODU�DQG�FRQWHPSRUDU\�KRXVHV��



ϭϯϴ

7KLV�VWDJH�SUHVHQWV�DQ�LQYHVWLJDWLRQ�LQWR�WKH�SXEOLF�SHUFHSWLRQ�RI�ORZ�HQHUJ\�KRPHV��7KH�

UHVSRQGHQWV�RI�WKLV�VWDJH�DUH�DOO�IURP�%DJKGDG�FLW\�DQG�ZHUH�FXUUHQWO\�UHVLGLQJ�LQ�WKH�FLW\�

GXULQJ�WKH�FRXUVH�RI�WKLV�LQYHVWLJDWLYH�VWXG\��7KH�REWDLQHG�UHVSRQVHV�ZHUH�DQDO\VHG�XVLQJ�

0LFURVRIW� ([FHO� VRIWZDUH� 7KLV� VWDJH�ZLOO� EH� DQDO\VHG� LQ� FKDSWHU� ILYH� RI� WKLV� UHVHDUFK��

$SSHQGL[�$�DOVR�FRQWDLQV�WKH�IXOO�TXHVWLRQQDLUH�LQ�(QJOLVK�

7KH�TXHVWLRQQDLUH�UHDFKHG�����SDUWLFLSDQWV�����RI�ZKRP���������ZHUH� LQWHUYLHZHG�DQG�

FRPSOHWHG� LW� VXFFHVVIXOO\�� 0DMRU� UHVWULFWLRQV� ZHUH� HQFRXQWHUHG� ZKHQ� VHOHFWLQJ� WKH�

SDUWLFLSDQW�VDPSOHV�IRU�WKH�UHVHDUFK�ZKLFK�ZDV�YLHZHG�DV�VLJQLILFDQW��7KLV�LV�PRVWO\�GXH�

WR�VHFXULW\�UHVWULFWLRQV�LQ�%DJKGDG�ZKLFK�OLPLW�IUHHGRP�RI�PRYHPHQW�DURXQG�WKH�FLW\��7KLV�

OLPLWHG� WKH� QXPEHU� RI� SDUWLFLSDQWV� IRU� WKH� VXUYH\�� $QRWKHU� UHVWULFWLRQ� ZDV� UHODWHG� WR�

VHYHUDO� UHOLJLRXV� FHUHPRQLHV� KHOG� LQ� WKH� FRXQWU\�� $V� D� UHVXOW�� WKH� GLVWULEXWLRQ� RI� WKH�

TXHVWLRQQDLUHV�ZDV�VXEMHFW�WR�VHFXULW\�SURYLVLRQV�DQG�WKHUH�ZDV�QR�HDV\�DFFHVV�GXULQJ�WKLV�

SHULRG�RI�WLPH��7KH�VXUYH\�ZDV�WKHUHIRUH�SUHGLFWHG�WR�SURGXFH�EHWWHU�UHVXOWV�LQ�D�SXEOLF�

FOXE��,UDTL�+XQWLQJ�&OXE��DQG�VKRSSLQJ�PDOO�WR�HQVXUH�WKDW�WKH�UHVHDUFKHU�ZDV�DOVR�VHFXUH���

3HUPLVVLRQ�ZDV�JLYHQ�WR�WKH�UHVHDUFKHU�IURP�VHFXULW\�DJHQFLHV��0LQLVWU\�,QWHULRU�RI�,UDT�

DQG� ORFDO� VHFXULW\� DJHQF\� WR� WKH�PDOO�FOXE�� WR� SHUIRUP� WKH� VXUYH\�� 7KH� VHFXULW\� RIILFH�

SURYLGHG�RQH�PHPEHU�RI�VWDII�WR�HQVXUH�WKH�SHUVRQDO�VDIHW\�RI�WKH�UHVHDUFKHU����

7KH�UHVSRQGHQWV���������DJUHHG�DQG�ZHUH�KDSS\�WR�DQVZHU�WKH�UHVHDUFK�TXHVWLRQQDLUHV�

DERXW� WKHLU� KRXVHV�� 7KH� UHSOLHV� DQG� DQVZHUV� RI� WKH� FDQGLGDWH� SURYLGH� XVHIXO� LQVLJKWV��

+RZHYHU��SUHVHQWLQJ�WKH�TXHVWLRQV�LQ�$UDELF�LQLWLDOO\�SRVHG�D�FKDOOHQJH��

7KH�VXUYH\�WRRN�LQWR�DFFRXQW�WKH�GLIIHUHQW�H[SHULHQFHV�WR�EXLOG�RQ�WRS�RI�H[LVWLQJ�OLWHUDWXUH�

LQ�RUGHU�WR�SURYLGH�D�PRGHUQ�DSSOLFDEOH�XQGHUVWDQGLQJ�RI�WKHVH�GLIIHUHQW�W\SHV�RI�KRXVHV�

LQ� H[LVWLQJ� ZHDWKHU� FRQGLWLRQV� DORQJ� ZLWK� WKH� VRFLDO� DQG� FXOWXUDO� GLIIHUHQFHV�� 7KH�

TXHVWLRQQDLUHV� REWDLQHG� LQ� $UDELF� ZHUH� WUDQVODWHG� LQWR� (QJOLVK� FRQGXFWHG� XUJLQJ� D�

ILHOGZRUN� VWXG\� LQ� %DJKGDG� LQ� -XO\�$XJXVW� ������ 7KH� IXOO� TXHVWLRQQDLUH� KDV� EHHQ�

UHSURGXFHG�LQ�$SSHQGL[�$�LQ�(QJOLVK�

7KLV� VHFWLRQ� RI� WKH� UHVHDUFK� VWXG\� HYDOXDWHV� WKH� RXWFRPHV� JHQHUDWHG� IURP� WKH�

TXHVWLRQQDLUH�WKDW�ZDV�GHYHORSHG�IURP�ERWK�YHUQDFXODU DQG�FRQWHPSRUDU\�KRXVHV�XVLQJ�

WKH�VHFWLRQV�OLVWHG�EHORZ�

,� 3DUW�$��'HPRJUDSKLF�LQIRUPDWLRQ�IRU�WKH�UHVSRQGHQWV
�DQVZHUV�IURP�ERWK�KRXVHV�

DUH�SUHVHQWHG�WRJHWKHU�





ϭϰϬ�

4XHVWLRQ�,QWHQWLRQ� 4XHVWLRQ

7\SH�RI�WHQXUH� $UH�\RX� �RI�\RXU�
KRPH"�

2ZQHU��

7HQDQWV��
/LYLQJ�ZLWK�IDPLO\��
2WKHU��SURYLGH�GHWDLOV��

7KH�GZHOOLQJ�W\SH� :KDW�W\SH�RI�GZHOOLQJ�GR�
\RX�OLYH�LQ"�

+RXVH�
)ODW�

6L]H�IORRU�DUHDV�RI�WKH�
GZHOOLQJV� :KDW�LV�WKH�IORRU�DUHD�RI�

\RXU�KRPH"�

/HVV�WKDQ�����Pò
��������Pò
��������Pò�
0RUH�WKDQ�����Pò�

7KH�OHYHO�RI�IXOILOPHQW�
ZLWK�WKH�UHVLGHQFH�

SUHVHQWO\�RFFXSLHG�E\�WKH�
SDUWLFLSDQWV�

+RZ�VDWLVILHG�DUH�\RX�ZLWK�
\RXU�KRPH��LQ�WHUPV�RI�

PHHWLQJ�\RXU�KRXVHKROGV�
QHHGV�LQ�WKH�VXPPHU�"�

9HU\�VDWLVILHG�

)DLUO\�VDWLVILHG��
1HLWKHU�VDWLVILHG�QRU�GLVVDWLVILHG��
�)DLUO\�GLVVDWLVILHG��
9HU\�GLVVDWLVILHG�

3DUW�&��3DWWHUQV�RI�(QHUJ\�&RQVXPSWLRQ�DQG�5DWHV�RI�(QHUJ\�8VH�)XOILOPHQW�

&HUWDLQ�NH\�IDFWRUV�ZHUH�JDWKHUHG�UHJDUGLQJ�WKH�XQXVXDOO\�KLJK�HQHUJ\�FRQVXPSWLRQ�UDWHV�

LQ� WKH� UHVLGHQWLDO� VHFWRUV� RI� %DJKGDG� E\� FRQGXFWLQJ� D� WKRURXJK� LQ�GHSWK� DQDO\VLV� LQ�

OLWHUDWXUH�UHYLHZV��7KH�HQHUJ\�FRQVXPSWLRQ�SDWWHUQV�DQG�WKH�XQGHUVWDQGLQJ�RI�WKH�SXEOLF�

LV�HYDOXDWHG��7KH�IDFWRUV�DUH�LGHQWLILHG�E\�SUHVHQWLQJ�D�VHULHV�RI�TXHVWLRQV�WKDW�ZLOO�DQDO\]H�

WKH�UHDVRQ�EHKLQG�LQFUHDVLQJ�FRQVXPSWLRQ�RI�HQHUJ\�LQ�WKH�KRXVLQJ�VHFWRUV�RI�%DJKGDG����

4XHVWLRQ�,QWHQWLRQ� 4XHVWLRQ

7KH�DYHUDJH�KRXUV�SHU�
GD\�RI�RFFXSDQF\�

+RZ�ORQJ�LV�\RXU�KRXVH�
RFFXSLHG�SHU�GD\�RQ�DYHUDJH�

�QRW�LQFOXGLQJ�VOHHSLQJ�
KRXUV�"�

/HVV�RU�HTXDO�WKDQ� �KRXUV�GD\�
����KRXUV�GD\�
�����KRXUV�GD\�

*UHDWHU�WKDQ����KRXUV�GD\�

8VLQJ�DLU�FRQGLWLRQLQJ�

,V�LW�LPSRUWDQW�WR�XVH�DLU�
FRQGLWLRQLQJ�LQ�\RXU�KRXVH"�

<HV�
1R�

:KLFK�DUHDV�RI�WKH�KRXVH�DUH�
VXSSRUWHG�E\�WKH�DLU�

FRQGLWLRQLQJ"�

,Q�DOO�URRPV�
,Q�WKH�PDMRULW\�URRPV�

,Q�VRPH�URRPV�

+RZ�RIWHQ�GR�\RX�XVH�WKH�
DLU�FRQGLWLRQLQJ"�

$OO�WKH�\HDU�
$OO�VXPPHU�WLPH�

:KHQ�WKH�WHPSHUDWXUH�LV�YHU\�KLJK�
:KHQ�WKH�WHPSHUDWXUH�LV�YHU\�ORZ�

'��+RZ�PDQ\�KRXUV�SHU�GD\�
LV�WKH�DLU�FRQGLWLRQHU�XVHG�
GXULQJ�VXPPHU�WLPHV"�

/HVV�WKDQ���KRXUV�SHU�GD\�
�����
������
������

2YHU����KRXUV�SHU�GD\�

5HVSRQGHQWV
�DFWLRQV�
GXULQJ�KLJK�

WHPSHUDWXUHV�DQG�
SRZHU�RXWDJH�

,I�HOHFWULFLW\�LV�RII�ZKDW�ZLOO�
\RX�GR�WR�HVFDSH�D�KLJK�

WHPSHUDWXUH"�

2SHQ�ZLQGRZV�WR�JHW�FURVV�YHQWLODWLRQ
YLVLW�D�IDPLO\�ZKRVH�DLU�FRQGLWLRQLQJ�LV�
ZRUNLQJ�
6LW�LQ�WKH�JDUGHQ�
*R�WR�GR�VKRSSLQJ�

2WKHUV��SOHDVH�VSHFLI\��





ϭϰϮ

x 3DUW�(��3XEOLF�,QIRUPDWLRQ�DQG�.QRZOHGJH�RI�+LJKO\�(IILFLHQW�0RGHUQ�+RPHV

7KLV�VHFWLRQ�LQYHVWLJDWHV�WKH�NQRZOHGJH�RI�WKH�UHVSRQGHQWV�RQ�ORZ�HQHUJ\�KRPHV��

4XHVWLRQ
,QWHQWLRQ�

4XHVWLRQ

VXVWDLQDEOH��ORZ�HQHUJ\�
KRXVH

$�� 'R� \RX� XQGHUVWDQG� WKH�
FRQFHSWV� RI VXVWDLQDEOH�� ORZ�
HQHUJ\�RU�JUHHQ�EXLOGLQJ"

3OHDVH�WLFN�WKH�DSSURSULDWH�ER[

<HV��*R�WR�TXHVWLRQ�%�DQG�&�����
1R
,�GRQ·W�NQRZ

%��,I�\HV��$���SOHDVH�LQGLFDWH�WKH�
VRXUFHV�RI�\RXU�XQGHUVWDQGLQJ"

,QWHUQHW�
0HGLD�
1HZV�
79
([SHULHQFHV�
$GYHUWLVLQJ�
2WKHUV�

&��,I�\RXU�DQVZHU��$��LV�\HV��GR�
\RX� WKLQN� WKDW� KRXVHV� WKDW�
LQFRUSRUDWH� WKHVH� IHDWXUHV� DUH�
PRUH� H[SHQVLYH� WKDQ� RWKHU�
KRXVHV"

0RUH�H[SHQVLYH
/HVV�H[SHQVLYH
3OHDVH� H[SODLQ� \RXU� DQVZHU�
EHORZ

$GRSWLRQ�RI�
VXVWDLQDEOH��ORZ�HQHUJ\�

KRXVH

'R \RX� DJUHH� RU� GLVDJUHH� WKDW�
,UDTL� EXLOGLQJV� QHHG� WR� DGRSW�
PRUH� HQHUJ\� HIILFLHQW� GHVLJQV�
WKDW� ZRXOG� VDYH� HQHUJ\� DQG�
UHGXFH�&2��HPLVVLRQV�

<HV�

1R

%HQHILFLDO� RI�

VXVWDLQDEOH�� ORZ� HQHUJ\�

KRXVH

:KDW� GR� \RX� WKLQN� DERXW�
UHGXFLQJ�FDUERQ�IRRWSULQW�ZKHQ�
LW�FRPHV WR�GRPHVWLF�EXLOGLQJV"

JRRG�IRU�PH�P\�IDPLO\

JRRG� IRU� WKH� QDWLRQ� PLGGOH�
HDVW
JRRG�IRU�WKH�ZRUOG
1HXWUDO
1R�EHQHILW

x 3DUW�)��3XEOLF�$FFHSWDQFH�LQ�7HUPV�RI�6XVWDLQDEOH�DV�ZHOO�DV�(QHUJ\�5HWURILWWLQJ��

/RZ�HQHUJ\�+RXVHV

7KLV�VHFWLRQ�VHHNV�WKH�UHVSRQGHQW·V�RSLQLRQ�RQ�WKH�H[WHQW�WR�ZKLFK�GHVLJQ�FRQVLGHUDWLRQV�

IRU� UHWURILWWLQJ�KRPHV� IRU� VXVWDLQDEOH� DQG� HQHUJ\�HIILFLHQW� KRPHV� DUH� DSSURYHG� E\� WKH�

SXEOLF��





ϭϰϰ

x 3DUW�*��6RFLDO�%DUULHUV�LQ�WKH�8VH�RI�/RZ�HQHUJ\�+RPHV

7KLV�VHFWLRQ�SUHVHQWV�WKH�UHVSRQGHQWV·�RSLQLRQ�RQ�VRPH�RI�WKH�KLQGUDQFHV��NQRZQ�DV�VRFLDO�

EDUULHUV��WKDW�FDQ�DIIHFW�WKH�LQFUHDVH�RU�GHFOLQH�RI�HQHUJ\�HIILFLHQF\�DQG�XVLQJ�VXVWDLQDEOH�

SULQFLSOHV�LQ�%DJKGDG��

��������6DPSOH

$�WRWDO�RI����UHVSRQGHQWV�SDUWLFLSDWHG�LQ�WKH�VXUYH\���� RI�WKHP�UHSUHVHQWHG�YHUQDFXODU�

UHVLGHQWV�� ZKLOH� WKH� UHPDLQGHU� ZHUH� FRQWHPSRUDU\� UHVLGHQWV� 7KH� UHVHDUFKHU�

DFNQRZOHGJHV�WKH�ORZ�SURSRUWLRQ�RI�FDQGLGDWHV�UHSUHVHQWHG�YHUQDFXODU�KRXVHV�GXH�WR�WKH�

IDFW� WKDW�PDQ\�YHUQDFXODU� KRXVHV� DQG�QHLJKERUKRRGV� ORVW� WKHLU� RULJLQDO� UHVLGHQWV�� DQG�

WRGD\�YHUQDFXODU�KRXVHV�ZHUH�VXE�GLYLGHG�IRU�PXOWLSOH�RFFXSLHV�E\�SRRUHU�KRXVHKROGV��

DV� HYLGHQFHG� LQ� OLWHUDWXUH� UHYLHZ� DQG� SHUVRQDO� REVHUYDWLRQ�� 7KHVH� UHVSRQGHQWV�

UHSUHVHQWHG�ERWK�JHQGHUV�DQG�D�UDQJH�RI�DJHV�ZKLFK�LV�VLPLODU�WR�WKDW�IRXQG�LQ�WKH�%DJKGDG�

SXEOLF�² DOWKRXJK�LV�QRW�FODLPHG�DV�VWDWLVWLFDOO\�UHSUHVHQWDWLYH���

7KH�PDLQ�DLP�DQG�REMHFWLYHV�RI�WKH�VXUYH\�ZHUH�GHVFULEHG�WR�WKH�UHVSRQGHQWV��7KH\�ZHUH�

LQIRUPHG�WKDW�WKH�VLJQLILFDQFH�RI�WKH�VXUYH\�ZDV�WR�DFKLHYH�FRQYHQLHQFH�DQG�IXOILOOPHQW�RI�

WKH�UHVLGHQWV�DQG�WKH�WKHUPDO�SHUIRUPDQFH�RI�WKHLU�KRXVHV��$GGLWLRQDOO\��WKH\�ZHUH�WROG�

WKDW�WKH�DQDO\VLV�RI�WKH�ILQGLQJV�RI�WKH�VXUYH\�ZRXOG�EH�VLJQLILFDQW�LQ�HVWDEOLVKLQJ�GHVLJQ�

VWUDWHJLHV�DQG�SURYLGLQJ� LQVLJKWV� LQWR� IXWXUH�KRXVHV�DQG�GHYHORSLQJ�VROXWLRQV� WRZDUGV�

KRXVLQJ� SUREOHPV�� 7KH\� ZHUH� DOVR� LQIRUPHG� WKDW� WKH� REMHFWLYH� RI� WKH� VXUYH\� ZDV� WR�

3OHDVH�LQGLFDWH�
\RXU�SRLQW�RI�
YLHZ�RQ�WKH�
IROORZLQJ�

VRFLR�FXOWXUDO�
LVVXHV

��
6W
UR
QJ

O\
�D
JU
HH

��
�$

JU
HH

��
�1

HX
WU
DO

��
�'

LV
DJ

UH
H

��
�6
WU
RQ

JO
\�
GL
VD
JU
HH

,V� WKH� VL]H� RI� VRPHRQH·V� KRXVH� D� V\PERO� RI� WKH�
SHUVRQ·V�VWDWXV�LQ�VRFLHW\"
:RXOG�\RX�DJUHH�WR�OLYH�LQ�D�VPDOOHU�KRXVH�LQ�RUGHU�
WR�UHGXFH�HQHUJ\�GHPDQGV"
, VRFLDOL]H�ZLWK�P\ QHLJKERUV
:RXOG�\RX�DJUHH�WR�KDYH�RQO\�RQH�JXHVW�URRP�IRU�
ERWK�JHQGHUV"�
:RXOG� \RX� DJUHH� WR� KDYH� EHGURRP� DSSURSULDWHO\
VL]HG�WR�ILW�WKH�QHHGV�RI�RFFXSDQW"
:RXOG�\RX�DJUHH�ZLWK�XVLQJ�D�SULYDWH�JDUGHQ� IRU�
VRFLDO�JDWKHULQJ"
:RXOG� \RX� DJUHH� IRU� XVLQJ� URRI� IRU� VOHHSLQJ�
SXUSRVH"



ϭϰϱ

HVWDEOLVK� DQ� DVVHVVPHQW� EHWZHHQ� WKH� LQQHU� WKHUPDO� FRQGLWLRQV� RI� ERWK� YHUQDFXODU� DQG�

FRQWHPSRUDU\�UHVLGHQWLDO�XQLWV�

7KH�TXHVWLRQV�RI�WKH�VXUYH\�ZHUH�GHVLJQHG��GHYHORSHG�DQG�GLVSHUVHG�WR�WKH�JHQHUDO�SXEOLF�

DFFRUGLQJ�WR�YDULRXV�HGXFDWLRQDO�EDFNJURXQGV�DQG�DJH�JURXSV�

7KH�JHQGHU�GLYLVLRQ�IURP�WKH�VXUYH\�LQ�WKH�FRQWHPSRUDU\�KRXVH�VHFWLRQ�ZDV�����PDOHV�

��������DQG�����IHPDOHV����������ZKLOH�IRU�WKH�YHUQDFXODU�KRXVH�VHFWLRQ��LW�ZDV�����PDOH�

�������DQG�����IHPDOHV��������

7KH�YROXQWHHUV�ZHUH�FDWHJRUL]HG�E\�DJH��������������RI�WKH�YROXQWHHUV�ZHUH�DJHG�EHWZHHQ�

���WR����\HDUV�IURP�ERWK�JHQGHUV��������������RI�WKH�DJH�JURXS�IHOO�EHWZHHQ����WR����\HDUV��

����������ZHUH�RYHU����\HDUV�DQG�����ZKLFK�UHSUHVHQWHG�WKH�VPDOOHVW�DJH�FDWHJRU\��ZHUH�

OHVV�WKDQ����\HDUV�ROG���$OWKRXJK�WKHUH�ZDV�QRW�DQ�HYHQ�VSOLW�DFURVV�WKH�DJH�FDWHJRULHV��DOO�

DJH�FDWHJRULHV�ZHUH�UHSUHVHQWHG�

(YHU\�SDUWLFLSDQW�YROXQWDULO\�LQGLFDWHG�WKHLU�DJH��2Q�WKLV�EDVLV��WKH\�ZHUH�FDWHJRUL]HG�LQWR�

����PDOHV� ��������DQG�����IHPDOHV����������7KH�KLJKHVW�QXPEHU�RI� UHVSRQGHQWV�ZHUH�

PDOHV�

��������6DPSOLQJ�7HFKQLTXHV

$�VXUYH\�GLVWULEXWLRQ�SURFHGXUH�XVLQJ�PDQXDO�SULQWHG�TXHVWLRQQDLUHV�ZDV�HPSOR\HG�LQ�

WKH�UHVHDUFK��$OWKRXJK�WKLV�LV�VORZHU�DQG�PRUH�H[SHQVLYH�LQ�FRPSDULVRQ�ZLWK�DQ�RQOLQH�

VXUYH\� �6WDQWRQ�� ������:HLEOH� DQG�:DOODFH�� ������� LW� JHQHUDWHV� D�PRUH� FRPSUHKHQVLYH�

UHVSRQVH�IURP�LQGLYLGXDOV��7KH�SURFHGXUH�ZDV�XQGHUWDNHQ�LQ�%DJKGDG�EHWZHHQ�-XO\������

DQG� $XJXVW� ������ 7KLV� ZDV� FDUULHG� RXW� GLUHFWO\� E\� SLFNLQJ� UDQGRP� SDUWLFLSDQWV� ZLWK�

GLIIHUHQW�JHQGHUV��DJHV�DQG�DFDGHPLF�VWDWXV�LQ�YDULRXV�DUHDV�ZLWKLQ�%DJKGDG�LQ�RUGHU�WR�

GLVFRYHU�WKHLU�FRQQHFWLRQ�DQG�GLVWLQFWLRQV�VRFLDOO\��

7KH�VXUYH\�ZDV�IDFLOLWDWHG�E\�IDFH�WR�IDFH�LQWHUYLHZV��WKH�TXHVWLRQQDLUH�ZDV�GLVWULEXWHG�

E\�KDQG� WR� LQGLYLGXDOV� LQ�%DJKGDG��7KH�JHQHUDWHG� UHVSRQVHV� IURP� WKH�VXUYH\�DQG� WKH�

RXWFRPHV�ZHUH�HYDOXDWHG�E\�WKH�UHVHDUFKHU��

��������(WKLFDO�&RQVLGHUDWLRQV

$Q� HWKLFV� DSSURYDO� IRUP�ZDV� VXEPLWWHG� WR� WKH�:HOVK� 6FKRRO� RI� $UFKLWHFWXUH�&DUGLII�

8QLYHUVLW\�DQG�DSSURYHG��$OO�UHVSRQGHQWV�FRPSOHWHG�D�FRQVHQW�IRUP��ZKLFK�H[SODLQHG�WKH�

SXUSRVH�RI�WKH�VXUYH\�DQG�DVVXUHG�WKHP�WKDW�WKHLU�GDWD�ZRXOG�EH�KHOG�FRQILGHQWLDOO\��



ϭϰϲ

����� 6WDJH�7KUHH��([SHUW�&RQVXOWDWLRQV�IRU�6HWWLQJ�'HVLJQ�7HFKQLTXHV�IRU�

)XWXUH�+RPHV�LQ�%DJKGDG�

REMHFWLYH� VH[�ZLOO� EH� DFKLHYHG� LQ� WKLV� VHFWLRQ� E\� LQFRUSRUDWLQJ� D� VHULHV� RI� SURIHVVLRQDO�

LQVLJKWV�IRU�GHVLJQLQJ�QHZ KRXVLQJ�LQ�%DJKGDG�XVLQJ�D�FRPELQDWLRQ�RI�TXHVWLRQQDLUHV�DQG�

DQDO\VLV�RI�WKH�UHVSRQVHV��7KH�PDLQ�REMHFWLYH�RI�WKLV�DVVHVVPHQW�LV�WR�REWDLQ�SURIHVVLRQDO�

MXGJPHQWV�RQ�ORZ�HQHUJ\�VWUDWHJLHV�DQG�GHVLJQ�WHFKQLTXHV�IRU�VHWWLQJ�XS�GHVLJQ�VWUDWHJLHV�

WKDW� ZLOO� DVVLVW� GHVLJQHUV�� DUFKLWHFWV� DQG� HQJLQHHU� LQ� GHVLJQLQJ HQHUJ\�HIILFLHQW� KRPH�

FRQVLGHULQJ�%DJKGDG·V�FOLPDWLF�FRQGLWLRQ DQG�FXOWXUH�

7KH� UHVHDUFKHU� UHDFKHG� ��� SDUWLFLSDQWV�� ��� RI� ZKRP� �������� ZHUH� LQWHUYLHZHG� DQG�

VXFFHVVIXOO\�FRPSOHWHG�WKH�TXHVWLRQV�LQ�WKLV�VXUYH\ DQG�IXOO\�ZRUNHG�ZLWK�WKH�LQYHVWLJDWRU�

DORQJ�ZLWK�RIIHULQJ�LQQRYDWLYH�VROXWLRQV�DQG�UHVSRQVHV��7DEOH�����FRQWDLQV�WKH�EDFNJURXQG�

RI�WKH�LQWHUYLHZHHV��7KLV�VWDJH�KDV�EHHQ�DQDO\VHG�LQ�FKDSWHU�VL[�RI�WKLV�UHVHDUFK��$SSHQGL[�

$�DOVR�FRQWDLQV�WKH�IXOO�TXHVWLRQQDLUH�LQ�(QJOLVK�

7KH�VXUYH\�FDQ�EH�FRQVLGHUHG�LQ�WKH�IROORZLQJ�SDUWV�

,� 3DUW����'HPRJUDSKLF�,QIRUPDWLRQ�

,,� 3DUW����2SLQLRQV�RQ�GHVLJQ�DQG�FRQVWUXFWLRQ�UHODWLQJ�WR�ELRFOLPDWLF�GHVLJQ�RI�

FRQWHPSRUDU\�KRXVLQJ�IRU�%DJKGDG�

,,,� 3DUW����2SLQLRQV�RQ�HIILFLHQW�VROXWLRQV�WR�UHGXFH�HQHUJ\�GHPDQG�RI�KRXVHV�

,9� 3DUW����3HUFHSWLRQ�RI FXOWXUDO�EDUULHUV�LQ�WKH�GHOLYHU\�RI�ORZ�HQHUJ\�KRPHV�

7KLV�VWDJH�FRQWDLQV�ILYH�SKDVHV�RI�FRQVXOWDWLRQV�ZLWK�WKH�SURIHVVLRQDOV��7KHUH�ZHUH�YDULRXV�

FULWHULD� RI� GHVLJQ� WHFKQLTXHV� LQYROYHG� LQ� WKHVH� FRQVXOWDWLRQV� ZKHQ� GHVLJQLQJ� HQHUJ\�

HIILFLHQW�KRPHV�LQ�%DJKGDG��

7KH�DQDO\VLV�ZLOO�EH�SUHVHQWHG�XQGHU�WKHVH�IRXU SKDVHV��VHH�FKDSWHU�VL[ IRU�PRUH�GHWDLOV���

x 3DUW�$��'HPRJUDSKLF�,QIRUPDWLRQ�

7KH� GHPRJUDSKLF� GHWDLOV� IURP� WKH� DQVZHUV� RI� WKH� UHVSRQGHQWV� ZHUH� SUHVHQWHG� DQG�

HYDOXDWHG�LQ�WKLV�VHFWLRQ�RI�WKH�UHVHDUFK�VWXG\�

7KH�SDUWLFLSDQWV�ZHUH�GLYLGHG�LQWR�IRXU�DJH�FDWHJRULHV DQG�WZR�PDLQ�JURXSV�RI�HGXFDWLRQ�

OHYHOV��9DULHW\�LQ�WKH�DJHV�DQG�HGXFDWLRQ�OHYHO�RI�WKH�UHVSRQGHQWV�ZDV�VRXJKW�LQ�RUGHU�WR�

HOLFLW�D�UDQJH�RI�YLHZSRLQWV�WRZDUGV�DUFKLWHFWXUH�DQG�KRXVLQJ�FRQGLWLRQV�





ϭϰϴ

,Q�WKLV�SKDVH��WZR�URXQGV�ZHUH�XVHG�WR�JDLQ�FRQVHQVXV�IURP�WKH�SDQHO��,Q�URXQG�RQH�DQG�

WZR��D�UDQJH�RI�UHVSRQVH�RSWLRQV�ZHUH�XVHG���7KHVH�LQFOXGHG�WKH�/LNHUW�VFDOH�IURP�RQH�WR�

ILYH��ZKHUH�RQH�LV�FRQVLGHUHG�WR�EH�´QRW�LPSRUWDQWµ�DQG�ILYH�´YHU\�LPSRUWDQWµ��ZKLFK�ZDV�

XVHG�WR�UHSUHVHQW�UDQNLQJ��

5RXQG�RQH� 7KH�ILUVW�URXQG�ZDV�GHVLJQHG�WR�VFRUH�LWHPV�ZLWK�D�YLHZ�RI�UHDFKLQJ�

FRQVHQVXV�� 7KH� FKRVHQ� JURXS� ����� ZHUH� DVNHG� WR� JLYH� WKHLU� RSLQLRQV� RQ� WKH�

VWUDWHJLHV�WKDW�ZHUH�PHQWLRQHG�LQ�WKH�OLWHUDWXUH��7\SLFDOO\��D�/LNHUW�VFDOH�UHSUHVHQWV�

WKH�UDQNLQJ�RU�UDWLQJV��RU ERWK���7KH�JURXS�ZHUH�RQO\�LQYLWHG�WR�WKH�VHFRQG�URXQG�

LI�FRQVHQVXV�ZDV�QRW�DFFRPSOLVKHG�LQ�WKH�ILUVW�URXQG�

5RXQG�WZR� 7KH�VHFRQG�URXQG�ZDV�EDVHG�RQ�WKH�UHVXOWV�RI�URXQG�RQH��ZKHUH�WKH�

H[SHUWV�ZHUH�DVNHG� WR�JLYH� WKHLU�YLHZV�DQG�VXJJHVWLRQV� IRU�DQ\� IXUWKHU�RSWLRQV�

IURP�WKH�ILUVW�URXQG��

&ORVHG�HQGHG� TXHVWLRQV� ZHUH� XVHG� WR� VROLFLW� LQIRUPDWLRQ� DQG� LGHDV� IURP� WKH�

H[SHUWV·� RZQ�NQRZOHGJH�� H[SHULHQFH� DQG�XQGHUVWDQGLQJ�RI� WKH� WRSLF��7KH� VDPH�

TXHVWLRQ� ZDV� DQVZHUHG� E\� DOO� ��� SDUWLFLSDQWV� LQ� RUGHU� WR� PDNH� DFFXUDWH�

FRPSDULVRQV�LQ�WKH�GDWD�DQDO\VLV�SKDVH�

x 3DUW����3HUFHSWLRQ�RI�FFXOWXUDO�EDUULHUV�LQ�WKH�GHOLYHU\�RI�ORZ�HQHUJ\�KRPHV�

7KLV�VHFWLRQ�H[SORUHG� WKH�H[SHUW·V�SHUFHSWLRQ�RI�FXOWXUDO�EDUULHUV� WR� WKH�GHOLYHU\�RI� ORZ�

HQHUJ\�KRXVHV��6HH�FKDSWHU���IRU�PRUH�LQIRUPDWLRQ·V���

,Q�WKLV�SKDVH��WZR�URXQGV�ZHUH�XVHG�WR�JDLQ�FRQVHQVXV�IURP�WKH�SDQHO��,Q�URXQG�RQH�DQG�

WZR��D�UDQJH�RI�UHVSRQVH�RSWLRQV�ZHUH�XVHG���7KHVH�LQFOXGHG�WKH�/LNHUW�VFDOH�IURP�RQH�WR�

ILYH��ZKHUH�RQH�LV�FRQVLGHUHG�WR�EH�´QRW�LPSRUWDQWµ�DQG�ILYH�´YHU\�LPSRUWDQWµ��ZKLFK�ZDV�

XVHG�WR�UHSUHVHQW�UDQNLQJ��

5RXQG�RQH� 7KH�ILUVW�URXQG�ZDV�GHVLJQHG�WR�VFRUH�LWHPV�ZLWK�D�YLHZ�RI�UHDFKLQJ�

FRQVHQVXV�� 7KH� FKRVHQ� JURXS� ����� ZHUH� DVNHG� WR� JLYH� WKHLU� RSLQLRQV� RQ� WKH�

VWUDWHJLHV�WKDW�ZHUH�PHQWLRQHG�LQ�WKH�OLWHUDWXUH��7\SLFDOO\� D�/LNHUW�VFDOH�UHSUHVHQWV�

WKH�UDQNLQJ�RU�UDWLQJV��RU�ERWK���7KH�JURXS�ZHUH�RQO\�LQYLWHG�WR�WKH�VHFRQG�URXQG�

LI�FRQVHQVXV�ZDV�QRW�DFFRPSOLVKHG�LQ�WKH�ILUVW�URXQG�



ϭϰϵ

5RXQG�WZR� 7KH�VHFRQG�URXQG�ZDV�EDVHG�RQ�WKH�UHVXOWV�RI�URXQG�RQH��ZKHUH�WKH�

H[SHUWV�ZHUH�DVNHG� WR�JLYH� WKHLU�YLHZV�DQG�VXJJHVWLRQV� IRU�DQ\� IXUWKHU�RSWLRQV�

IURP�WKH�ILUVW�URXQG��

&ORVHG�HQGHG� TXHVWLRQV� ZHUH� XVHG� WR� VROLFLW� LQIRUPDWLRQ� DQG� LGHDV� IURP� WKH�

H[SHUWV·� RZQ�NQRZOHGJH�� H[SHULHQFH� DQG�XQGHUVWDQGLQJ�RI� WKH� WRSLF��7KH� VDPH�

TXHVWLRQ� ZDV� DQVZHUHG� E\� DOO� ��� SDUWLFLSDQWV� LQ� RUGHU� WR� PDNH� DFFXUDWH�

FRPSDULVRQV�LQ�WKH�GDWD�DQDO\VLV�SKDVH�

��������6DPSOH

$�WRWDO�RI����UHVSRQGHQWV�SDUWLFLSDWHG�LQ�WKH�VXUYH\��7KH�PDLQ�DLP�DQG�REMHFWLYHV�RI�WKH�

VXUYH\�ZHUH�GHVFULEHG�WR�DOO�UHVSRQGHQWV��7KH\�ZHUH�LQIRUPHG WKDW�WKH�VLJQLILFDQFH�RI�WKH�

VXUYH\� ZDV� WR� FDSWXUH� WKH� SHUFHSWLRQV� RI� UHOHYDQW� SURIHVVLRQDOV� RQ� WKH� IHDVLELOLW\� RI�

LQFRUSRUDWLQJ� SDVVLYH� GHVLJQ� VWUDWHJLHV� LQWR� D� QHZ� ORZ�HQHUJ\� GHVLJQ� FRQFHSW� IRU�

%DJKGDGL� GZHOOLQJV�� � 7KLV� IHDVLELOLW\� ZDV� LQWHQGHG� WR� FRQVLGHU� QRW� RQO\� WKH� WHFKQLFDO�

IHDVLELOLW\�� EXW� VRFLDO� DQG� FXOWXUDO� DVSHFWV� ZKLFK� PD\� EH� D� SRWHQWLDO� EDUULHU� WR�

LPSOHPHQWDWLRQ��DV�DQDO\]HG�LQ�FKDSWHU�VL[��

7KLV�VWDJH�SUHVHQWV�D�V\QWKHVLV�RI�WKH�LQVLJKWV�IURP�SURIHVVLRQDOV�RQ�WKH�SRWHQWLDO�GHVLJQ�

RI�QHZ�UHVLGHQWLDO�KRPHV�LQ�%DJKGDG�HOLFLWHG�IURP�D�FRPELQDWLRQ�RI�TXHVWLRQQDLUHV�DQG�

LQWHUYLHZV� �IDFH�WR�IDFH� LQWHUYLHZV��� ,W� LV� LPSRUWDQW� WR� WDNH� H[SHUWV·� YLHZV� RQ� ERDUG� LQ�

UHODWLRQ� WR� WKH� EXLOGLQJ�RI� KRPHV� LQ� WKH�SDVW� DQG�SUHVHQW�� � 7KLV� LV� EHFDXVH� LW� JLYHV� DQ�

XQGHUVWDQGLQJ�RI�WKH�FKDOOHQJHV�WKH�FRXQWU\�IDFHV�LQ�FUHDWLQJ�D�PRGHUQ�%DJKGDG��EXW�LW�

DOVR�JLYHV� WKH�RSSRUWXQLW\� WR� ORRN�DW�KRZ� WR�GHVLJQ�HQHUJ\�HIILFLHQW�KRPH�FRQVLGHULQJ�

%DJKGDG·V�FOLPDWLF�FRQGLWLRQ�DQG�FXOWXUH��

7KH�TXHVWLRQV�RI�WKH�VXUYH\�ZHUH�GHVLJQHG��GHYHORSHG�DQG�GLVSHUVHG�WR�WKH�H[SHUW�SDQHO�

DFFRUGLQJ�WR�YDULRXV�HGXFDWLRQDO�EDFNJURXQG�DQG�DJH�JURXSV�

$OO�RI�WKH�SDUWLFLSDQWV������VWDWHG�WKHLU�JHQGHU��EDVHG�RQ�ZKLFK�WKH\�ZHUH�VSOLW�LQWR�����

��������PDOH�DQG�����IHPDOH����������7KH�PDMRULW\�RI�WKH�UHVSRQGHQWV�ZHUH�PDOH��

7KH� UHVSRQGHQWV� ZHUH� GLYLGHG� LQWR� IRXU� DJH� FDWHJRULHV�� 9DULHW\� LQ� WKH� DJHV� RI� WKH�

UHVSRQGHQWV�ZDV�VRXJKW�LQ�RUGHU�WR�HOLFLW�D�UDQJH�RI�YLHZSRLQWV�DV�WR�KRZ�WKH\�VHH�WKHLU�

KRXVHV��7KH�ODUJHVW�DJH�JURXS�LQWHUYLHZHG��������������UDQJHG�IURP�������\HDUV�ROG�IRU�

ERWK�JHQGHUV��$ERXW�������������EHORQJHG�WR�WKH�DJH�JURXS�RI�PRUH�WKDQ����\HDUV�ROG�DQG�

WKH�VPDOOHVW�JURXS�������������ZDV�IURP�DJHV�OHVV�WKDQ����\HDUV�ROG��7KLV�JLYHV�D�JRRG�





ϭϱϭ

7DEOH�����VKRZV�WKDW�WKH�WRWDO�QXPEHU�RI�WKH�H[SHUW�SDQHO�ZLWK�H[SHULHQFH�LV�����7KHUH�DUH�

����DFDGHPLF�SURIHVVLRQDOV���������LQ�WKH�WZR�SKDVHV��'HFLVLRQ�PDNHUV�DFFRXQWHG�IRU�����

��������LQ�ERWK�SKDVHV��7KH�SHUFHQWDJH�RI�EXLOGLQJ�SURIHVVLRQDOV�DFFRXQWHG�IRU������������

LQ�ERWK�SKDVHV��7KH�SHUFHQWDJH�RI� WKH� H[SHUW�SDQHO� IURP�ZRUOGZLGH�FRUSRUDWLRQV�ZLWK�

NQRZOHGJH�RI�DQ� ,UDTL� FRQWH[W� DQG� WKH� ILHOG�RI� HQYLURQPHQW�GHVLJQ�DFFRXQWHG� IRU� ����

��������(DFK�H[SHUW�KDG�D�GLIIHUHQW�H[SHULHQFH�DV�WKLV GHSHQGHG�RQ�KLV�KHU�SDUWLFXODU�UROHV�

DV�ZHOO�DV�WKH�VHFWRU�LQ�ZKLFK�KH�VKH�ZRUNV��+RZHYHU��WKLV�VWXG\�FRQVLGHUHG�H[SHUWV�ZKR�

ZHUH�DZDUH�RI�WKH�FRQVWUXFWLRQ�LQGXVWULHV��DV�ZHOO�DV�ZKR�KDG�DQ�LGHD�DERXW�YHUQDFXODU�

DUFKLWHFWXUH�DQG�ORZ�HQHUJ\�GHVLJQ��DV�VXPPDUL]HG� LQ�7DEOH������EHORZ�

7DEOH����� ([SHUW�SDQHO·V

$FDGHPLFV

���H[SHUW�SDUWLFLSDQWV�ZHUH�VHOHFWHG�GXH�WR�WKHLU�UHVHDUFK�H[SHULHQFH�LQ�WKLV�

DUHD���7KH\�ZHUH�DVVXPHG�WR�EH�DEOH�WR�SURYLGH�LQQRYDWLYH�GHVLJQ�DSSURDFKHV�

DQG� QHZ� PHWKRGV� FXUUHQWO\� HPSOR\HG� DURXQG� WKH� ZRUOG�� 7KH� DFDGHPLFV�

FRQVLGHUHG�ZHUH�HLWKHU�OHFWXUHUV�RU�SURIHVVRUV�DW�,UDTL�XQLYHUVLWLHV�

'HFLVLRQ�
0DNHUV

���H[SHUW�SDUWLFLSDQWV�ZHUH�VHOHFWHG�ZKR�ZRUNHG�ZLWK�YDULRXV�JRYHUQPHQWDO�

PLQLVWULHV��7KH\�KDYH�DOVR�WDNHQ�SDUW�LQ�VHYHUDO�GHFLVLRQ�PDNLQJ�SURFHVVHV��

7KHVH�LQFOXGH�DUFKLWHFWV�DQG�HQJLQHHUV�ZKR�KDYH�EHHQ�HPSOR\HG�DW�0LQLVWULHV�

RI� +RXVLQJ� DQG� 0XQLFLSDOLW\� RU� DW� RWKHU� UHOHYDQW� 0LQLVWULHV� WKDW� DUH�

DVVRFLDWHG� ZLWK� FRQVWUXFWLRQ�� 3DUW� RI� WKH� H[SHUWLVH� YDOXHG� LQ� WKHVH�

UHVSRQGHQWV� UHODWHG� WR� ,UDTL� UHJXODWLRQV� DQG� SROLFLHV� DV� ZHOO� DV� GHFLVLRQ�

PDNLQJ�� ,Q� DGGLWLRQ�� WKH� LPSDFW� RI� SROLFLHV� RQ� WKH� RYHUDOO� FRQVWUXFWLRQ�

LQGXVWULHV� ZDV� DOVR� ORRNHG� IRU�� VSHFLILFDOO\� UHJDUGLQJ� WKH� FRQVHUYDWLRQ� RI�

HQHUJ\�

%XLOGLQJ�
3URIHVVLRQDOV
�,Q�SUDFWLFH�

1LQH�H[SHUW�SDUWLFLSDQWV�ZHUH�VHOHFWHG�ZKR�ZHUH�LQ�SUDFWLFH�DV�HQJLQHHULQJ�

H[SHUWV�RU�FRQVWUXFWLRQ�SDUWLFLSDQWV��7KHLU�SHUVSHFWLYHV�ZHUH�YDOXHG�GXH�WR�

WKHLU� H[SHULHQFHV�DV� FRQVXOWDQWV��$OVR�� WKHLU� VNLOOV� IRFXV�RQ�KRZ� WR� FRQQHFW�

YHUQDFXODU� EXLOGLQJ� GHVLJQ� DQG� HQHUJ\�HIILFLHQW� GHVLJQ� EDVHG� RQ� PDUNHW�

GHPDQG� DQG� WKH� DYDLODELOLW\� RI� FRQVWUXFWLRQ� UHVRXUFHV�� 7KLV� JURXS�

UHSUHVHQWHG� YDULRXV� VSHFLDOLVPV� LQFOXGLQJ� UHDO� HVWDWH� GHYHORSHUV��

FRQVWUXFWLRQ�FRPSDQLHV�DQG�HQJLQHHULQJ�FRQVXOWDQW�DJHQWV�

,QWHUQDWLRQDO

6L[�H[SHUW�SDUWLFLSDQWV�ZHUH�IURP�LQWHUQDWLRQDO�FRPSDQLHV�ZLWK�H[SHULHQFH�RI�

DQ� ,UDTL� FRQWH[W� DQG� WKH� ILHOG� RI� HQYLURQPHQW� GHVLJQ�ZHUH� VHOHFWHG�� 7KHLU�

SHUVSHFWLYHV�ZHUH�YDOXHG�GXH�WR�WKHLU�H[SHULHQFHV�DV�FRQVXOWDQWV�



ϭϱϮ

��������6DPSOLQJ�7HFKQLTXHV

$�VXUYH\�GLVWULEXWLRQ�SURFHGXUH�XVLQJ�PDQXDO�SULQWHG�TXHVWLRQQDLUHV�ZDV�HPSOR\HG�LQ�

WKH�UHVHDUFK��$OWKRXJK�WKLV�LV�VORZHU�DQG�PRUH�H[SHQVLYH�LQ�FRPSDULVRQ�ZLWK�DQ�RQOLQH�

VXUYH\� �6WDQWRQ��������:HLEOH� DQG�:DOODFH�� ������� LW� FDQ�EH�PRUH� HIILFLHQW��SDUWLFXODUO\�

ZKHQ�WKH�VQRZEDOO�VDPSOLQJ�V\VWHP�LV�XVHG��%LHUQDFNL�DQG�:DOGRUI���������ZKLFK�HQDEOHG�

WKH�ODUJH�VFDOH�FLUFXODWLRQ�RI�VXUYH\V�LQ�%DJKGDG��,Q�WKLV�V\VWHP��WKH�DXWKRU�GLVWULEXWHV�WKH�

TXHVWLRQQDLUH�WR�D�SDUWLFLSDQW�ZKR�DOVR�SDVVHV�WKH�DXWKRU�DFURVV�WR�RWKHU�SDUWLFLSDQWV��7KLV�

LV�YHU\�EHQHILFLDO�LQ�DWWDLQLQJ�D�KLJK�UDWH�RI�SDUWLFLSDWLRQ�DQG�DW�WKH�VDPH�WLPH�JDWKHULQJ�

DQG�UHFRJQL]LQJ�VRXUFHV�WKDW�KDYH�D�FHUWDLQ�OHYHO�RI�NQRZOHGJH��%LUG�������� 7KH�SURFHGXUH�

ZDV� XQGHUWDNHQ� LQ� %DJKGDG� EHWZHHQ� )HEUXDU\� ������ -XO\� ����� DQG�$XJXVW� ����� 7KH�

VXUYH\�ZDV� IDFLOLWDWHG�E\� IDFH�WR�IDFH� LQWHUYLHZV�� WKH� TXHVWLRQQDLUH�ZDV�GLVWULEXWHG�E\�

KDQG� WR� LQGLYLGXDOV� LQ� %DJKGDG�� 7KH� JHQHUDWHG� UHVSRQVHV� IURP� WKH� VXUYH\� DQG� WKH�

RXWFRPHV�ZHUH�HYDOXDWHG�E\�WKH�UHVHDUFKHU��

��������(WKLFDO�&RQVLGHUDWLRQV

$Q� HWKLFV� DSSURYDO� IRUP�ZDV� VXEPLWWHG� WR� WKH�:HOVK� 6FKRRO� RI� $UFKLWHFWXUH�&DUGLII�

8QLYHUVLW\�DQG�DSSURYHG���$OO�UHVSRQGHQWV�FRPSOHWHG�D�FRQVHQW�IRUP��ZKLFK�H[SODLQHG�

WKH�SXUSRVH�RI�WKH�VXUYH\�DQG�DVVXUHG�WKHP�WKDW�WKHLU�GDWD�ZRXOG�EH�KHOG�FRQILGHQWLDOO\�



ϭϱϯ

����6XPPDU\�

7KLV� FKDSWHU�KDV�GHPRQVWUDWHG� WKH�YDULRXV�PHWKRGV� WKDW�ZHUH�XVHG� LQ� WKLV� UHVHDUFK� WR�

IXOILOO�WKH�REMHFWLYHV�RI�WKLV�VWXG\��7KH�IRXU�LPSRUWDQW�VWDJHV�LQYROYHG�DUH�

x $SSOLFDWLRQ�RI�NQRZOHGJH� IURP� OLWHUDWXUH� 5HYLHZLQJ�RI�SUHYLRXV� OLWHUDWXUH� LQ�

RUGHU� WR� XQGHUVWDQG� WKH� FXUUHQW� VWDWH� RI� NQRZOHGJH� LQ� WKLV� ILHOG� RI� VWXG\� DQG�

SURYLGH�DQ�DFDGHPLF�EDVLV�IRU�WKH�FKRLFH�RI�SDVVLYH�GHVLJQ�VWUDWHJLHV��6HH�&KDSWHU�

7ZR��

x %LRFOLPDWLF�DQDO\VLV�XVLQJ�SV\FKURPHWULF�FKDUW�IRU�%DJKGDG��$QDO\VLQJ�IHDVLEOH�

SDVVLYH�GHVLJQ�VWUDWHJLHV�IRU�DSSOLFDWLRQ�LQ�%DJKGDGL�FOLPDWH��6HH�&KDSWHU�)RXU���

x 3XEOLF� SHUFHSWLRQ� VXUYH\� $QDO\VLQJ� WKH� SXEOLF·V� VDWLVIDFWLRQ� ZLWK� ERWK�

FRQWHPSRUDU\�DQG�YHUQDFXODU�KRXVHV�ZLWK�UHJDUGV�WR�HQYLURQPHQWDO�DQG�FXOWXUDO�

SHUIRUPDQFH�� 7KLV� LQIRUPDWLRQ�ZDV� XVHG� WR� LQIRUP�GHFLVLRQV� RQ�ZKLFK� SDVVLYH�

GHVLJQ�VWUDWHJLHV�WR�LPSOHPHQW�LQ�WKH�GHVLJQ�VWUDWHJ\�IRU�QHZ�KRXVLQJ�LQ�%DJKGDG�

�6HH�&KDSWHU�)LYH��

x ([SHUW� SHUFHSWLRQ� 6XUYH\� $QDO\VLQJ� H[SHUWV·� SHUFHSWLRQV� RQ� WKH� SRWHQWLDO�

LQFOXVLRQ� RI� SDVVLYH� GHVLJQ� VWUDWHJLHV� LQ� IXWXUH� %DJKGDGL� KRXVLQJ� GHVLJQV� �6HH�

&KDSWHU�6L[��

7KHVH�IRXU�PHWKRGV�HQDEOHG�WKH�HVWDEOLVKPHQW�RI�GHVLJQ�VWUDWHJLHV�IRU�QHZ�KRXVLQJ�XQLWV�

LQ� %DJKGDG�� � ,W� LV� DQWLFLSDWHG� WKDW� WKLV� ZLOO� UHTXLUH� D� FRPELQDWLRQ� RI� FRQWHPSRUDU\�

WHFKQRORJ\� ZLWK� SDVVLYH� GHVLJQ� IXQGDPHQWDOV� WR� SURYLGH� RFFXSDQW� FRPIRUW� ZKLOH�

UHGXFLQJ�HQHUJ\�FRQVXPSWLRQ�FRPSDUHG�WR�FRQWHPSRUDU\�%DJKGDGL�KRXVLQJ�



%LRFOLPDWLF�DQDO\VLV�XVLQJ�
SV\FKURPHWULF�FKDUW�IRU�

%DJKGDG
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4.1 Introduction 

This chapter responds to objective 1 of this research, and it identifies, analyses, and 

implements climatic strategies that have an influence on reducing the consumption of 

energy along with taking into consideration the plausible solutions for construction 

attained at active and passive levels.  

 The research study offers insights into setting up various design strategies for new 

residential units in Baghdad. It focuses on improving the occupants’ thermal comfort as 

much as possible using passive strategies before using energy efficient technologies for 

buildings. The traditional use of passive design strategies in vernacular architecture can 

also provide enhanced and naturally appealing housing solutions that fulfill social and 

functional demands. 

A bioclimatic analysis for Baghdad, Iraq, was carried out using a psychrometric chart to 

identify possible climate appropriate passive designs for inclusion in sustainable 

constructions.  This is an established research method, which has several investigations 

been used for this purpose in (Szokolay, 1986; Givoni, 1992; Ajibola, 2001; Lam et al., 2006; 

Milne et al., 2009; Tahbaz, 2011; Mahmoud, 2011; Shallcross, 2012; Al-Azri, Zurigat, and 

Al-Rawahi, 2013; Katafygiotou and Serghides, 2015; Olgyay, V., 2015; Khambadkone and 

Jain, 2017; Ness et al., 2019; Ameur et al., 2020; Baghaei Daemei et al., 2020).  

The psychrometric chart was used in this research to evaluate and analyze the climatic 

characteristics in the city of Baghdad using the methodology described in Chapter 3 

(section 3.2.2). This approach can assist developers, architects, residential owners, 

building contractors and students with concepts that identify the climatic condition of 

their locale more accurately and hence improve the construction of additional energy-

saving and sustainable buildings. In this research, in specific, the results are intended to 

inform the design strategies being developed for Baghdad.   
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4.2 Bioclimatic analysis of a Building using a Psychrometric Chart    

Psychrometric charts are used to analyze information about temperature changes, i.e. wet 

bulb and dry bulb, as well as the humidity (relative and absolute) of a particular location. 

The chart can be used to interpret the degree of comfort that the occupants can depend on 

and hence identify appropriate passive strategies for a particular climate. 

A range of methods can be used to calculate the comfort zone (see Section 3.2.2). A 

psychrometric chart can also be used to calculate how the comfort zone can be extended 

if specific passive strategies are implemented. An example of such a chart is shown in 

Figure 4.1, where extended comfort zones for the design strategies are itemized. 

 

 

Figure 4.1: Psychometric chart for a Baghdad building, showing strategic boundaries and the 
comfort zone. 
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In Figure 4.1, various boxes define particular zones. The dark blue box represents the 

comfort zone for the buildings occupants when no passive design strategies are applied, 

while the other colors represent the expanded comfort zones specific to application of the 

various design strategies.  

This example of a psychrometric chart was generated using Climate Consultant (6.0), as 

mentioned in Chapter 3, section 3.2.2). It represents the relationship between temperature 

and humidity; thus, it becomes much easier to express human thermal comfort and design 

passive strategies to  meet the energy requirements that are much needed within the 

building (Berge & Mathisen, Perceived and measured indoor climate conditions in high-

performance residential buildings, 2016). 

The primary aim of this section is to carry out a bioclimatic analysis of a building that 

relates to the present conditions of climate change and thus to identify passive design 

approaches for the building that will ensure comfort for the people within it. 

In Chapter 2, section 2.2.5, Baghdad’s climate is described as that of an arid desert 

environment, with extremes of dry heat and sunny spells. The year has two seasons of 

extreme weather: the cold and rainy season (winter season) which lasts from December to 

February, with minimum temperatures below 2° and while the maximum temperatures 

are below 18°C and the hot and dry season (summer season) from the end of April to the 

end of December, when the heat regularly reaches above 50°C and does not often drop 

below 30°C.   

As mentioned in Chapter 3, Section 3.2.2, the software used in the present study 

incorporates the ASHRAE Standard 55- 2005 comfort model. The analysis with a 

psychrometric chart in this section is based on the selection criteria for the comfort model. 

This research use the charts based on the comfort indoor plot option of Climate Consultant 

6.0. For the comfort model, different percentages are offered for the similar passive 

cooling and heating design strategies for every month of the year.  

 Psychrometric chart is developed for each season and should thus be analysed in 

accordance with seasonal changes. The results of the analysis in this chapter are intended 

to inform the design strategies being developed for Baghdad;   

 

http://www.energy-design-tools.aud.ucla.edu/
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4.2.1 Summer  

It is essential to consider the factor of thermal comfort in the summer (see Table 4.1).  

Table 4.1:  Analysis of hours of comfort achieved by specific passive design 

strategies based on bioclimatic analysis for Baghdad zone\ Summer 

Seasonal 

strategy 

Summer 

End April-End December 
Hours % 

 Comfort  1011 27.5%% 

Cooling 

Sun Shading of Windows 1318 35.9% 

High Thermal Mass 736 20.0% 

High Thermal Mass Night (Flushed) 1347 36.7% 

Direct Evaporative Cooling 1634 44.5% 

Natural Ventilation Cooling 427 4.9% 

Systems 
Cooling, add Dehumidification if 

needed 

180 4.9% 

100% comfortable hours using selected strategies (3671 out of 3672) 

Table 4.1 gives an analysis of the cooling design strategies defined in the selection criteria. 

According to Table 4.1 and Figure 4.2, the comfort conditions can be achieved 100% of the 

period. The significant passive design strategies for summer that are as follows: Window 

Shades for 1318 hours (35.9%), Direct Evaporative Cooling 1634 hours (44.5%), Natural 

Ventilation 427hours (4.9%), High thermal mass at night 1347 hours (36.7 %), and high 

thermal mass 736 hours (20.0 %). Thermal mass is important; thermal mass at night relates 

to the night-time ventilation strategy, but during the day every effort is made to prevent 

air from entering the building because it brings heat in with it. Two Stage Evaporative 

cooling is not included, since it is an active approach, whereas this research is trying to 

establish how good design can provide comfort without mechanical services.  
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The psychrometric chart shown in Figure 4.2 summarized in Table 4.1 shows that shading 

from the sun and direct evaporative cooling are the significant passive strategy that are 

commonly applied in hot and humid climates. Shading devices to control the temperature 

are recommended. By shading a building or minimizing the surfaces of it that are exposed 

to the sun, they provide an alternative way to reduce the solar gain that affects buildings. 

In fact, the best shading strategies lower the energy load by 10-20%. 

 

Figure 4.2: Psychometric chart for Summer, Baghdad. 
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The other significant passive strategy is direct Evaporative Cooling. The Evaporative 

Cooling proportion of the psychrometric chart is related directly to the building’s capacity 

to allow water evaporation, which takes place at a known level of relative humidity. In 

dryer air, the amount of cooling will be much greater. Usually, the humidity level at the 

start of the day is quite high compared to the level later in the day, when it is reduced by 

the rise in the temperature increase. Moreover, during the day the air becomes dryer as 

the weather gets hotter. This eventually increases the rate of evaporation of water. 

However, the water temperature generally has no great influence on the process of cooling 

that evaporation produces (Erell, 2013). Evaporative Cooling is widely used in areas 

where water is in short supply because of its specific water features or the use of gunny 

bags or earthenware pots.  

Natural ventilation is a passive strategy that is commonly applied in a hot and humid 

climate. It has an immense impact on the orientation of buildings and on window design 

because it promotes comfort indoors. Architectural planning in such a climate must 

provide cross ventilation by designing to allow free flow of air in the prevalent breezes. 

Architectural features, specifically all types of openings (windows, patios, doors, 

ventilators, and courtyards, have the potential to active keep people cool. These features 

must be protected by shading devices (both horizontal and vertical) and recess openings. 

Natural ventilation is one of the passive cooling techniques that function well when 

coupled with the cross-movement of air. The effects of natural ventilation can be 

strengthened by the installation of fans. 

By replacing warmer internal air with cooler outdoor air, natural ventilation removes heat 

(sensible and latent) from buildings. To integrate this passive strategy into a building, the 

following parameters must be considered: fly screens and internal partitions, shading 

equipment, room volume, inlet and outlet sizes, penetration areas and the directions of 

the wind. If a building can be designed using this passive strategy, a pleasant level of 

ventilation can be achieved (Awbi, 2002).  

4.2.2 Autumn  

It is equally important to keep in mind the factors of thermal comfort during the Autumn 

season (see Table 4.2).  
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Table 4.2:  Analysis of hours of comfort achieved by specific passive design strategies based on 
bioclimatic analysis for Baghdad zone\Autumn 

Seasonal strategy 
Autumn 

Oct. -Dec. 
Hours % 

 Comfort  270 12.2% 

 

Sun Shading of Windows 164 7.4% 

High Thermal Mass 135 6.1% 

High Thermal Mass Night 143 6.5% 

Direct Evaporative Cooling 201 9.1% 

Natural (Adaptive comfort)Ventilation 
Cooling 

10 0.5% 

 

Internal Heat Gain 794 36.0% 

Passive Solar Direct Gain Low Mass 248 11.2% 

Passive Solar Direct Gain High Mass 144 6.5% 

Wind Protection of Outdoor Spaces 0 0% 

Humidification Only 50 2.3% 

Systems 
Cooling, add Dehumidification if needed 0 0% 

Heating, add Humidification if needed 846 38.3% 

Table 4.2 gives an analysis of the design strategies defined in the selection criteria. 

According to Table 4.2 and Figure 4.3, the comfort conditions can be achieved 100% (2208 

hours) of the period. The significant passive design strategies for Autumn that are as 

follows: Passive Solar Direct Gain Low Mass 248 (11.2%), Shading of windows from the 

Sun 164hours (7.4%), Direct Evaporative Cooling 201 hours (9.1%), Passive Solar Direct 

Gain High Mass 144 hours (6.5%), and also Natural Ventilation 10 hours (0.5%).  

The Autumn season is quite dry and the temperature is higher than in Winter. However, 

the temperatures gradually decrease. 

In this season, thermal mass, shading from the sun, and direct evaporative cooling can be 

useful design strategies. The building orientation plays a much more important role 

during this season than it did in the Summer (Jovanović, Pejić, Djorić-Veljković, 

Karamarković, & Djelić, 2014). 
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Figure 4.3: Psychometric chart for Autumn Baghdad city. 

4.2.3 Winter 

It is essential to bear in mind the factor of thermal comfort in Winter (see Figure 4.3).  

Table 4.3:  Analysis of hours of comfort achieved by specific passive design 

strategies based on bioclimatic analysis for Baghdad zone\winter 

Seasonal 
strategy 

Winter  
Dec.-Feb. 

Hours % 

 Comfort  17 0.8% 

Heating 

Internal Heat Gain 411 19.0% 

Passive Solar Direct Gain Low Mass 384 17.8% 

Passive Solar Direct Gain High Mass 36 1.7% 

Wind Protection of Outdoor Spaces 2 0.1% 

Humidification Only 0 0.0% 

Dehumidification Only 0 0% 

Systems 

Cooling, add Dehumidification if 

needed 

0 0% 

Heating, add Humidification if needed 1525 70.6% 
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Table 4.3 gives a comparative analysis of the design strategies defined in the selection 

criteria. The significant passive design strategies for winter are as follows: Passive Solar 

Direct Gain Low Mass: 384 hours (17.8%) and Passive Solar Direct Gain High Mass: 36 

hours (1.7%). Low mass direct gain usually relates to cold day-time periods (when the sun 

is wanted immediately to warm a cool space).  High mass direct gain usually relates to 

cold night-time periods (when the heat s to be stored and released). To include both of 

these, a design might show low thermal mass spaces in rooms used during the day which 

are oriented to receive morning/early afternoon sun and high thermal mass spaces in 

rooms used during the evening or at night which are oriented to receive the sun all 

afternoon. In addition, wind protection of outdoor spaces is required in the Winter for 2 

hours (0.1%). 

 

Figure 4.4: Psychometric chart for Winter Baghdad city 
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As the temperatures are below the comfort zone in winter it is essential to take advantage 

of solar energy for passive heating.  This is achieved by orienting the building and making 

it open to the sun.  However, this conflicts with the requirement for solar shading in 

Summer, a contradiction that must be addressed in the overall design. The passive solar 

heating can be combined with thermal mass (e.g. concrete floors or stone walls) inside the 

building to store heat in Winter, thus ensuring the comfort zone (Figure 4.3). 

4.2.4 Spring 

Thermal comfort is still a matter of concern in the Spring season (see Table 4.4).  

Table 4.4:  Analysis of hours of comfort achieved by specific passive design 

strategies based on bioclimatic analysis for Baghdad zone\Spring 

Seasonal 
strategy 

Spring Hours % 

 Comfort  250 11.7% 

 

Sun Shading of Windows 117 5.5% 

High Thermal Mass 37 1.7% 

High Thermal Mass Night 37 1.7% 

Direct Evaporative Cooling 69 3.2% 

Natural Ventilation Cooling 5 0.2% 

 

Internal Heat Gain 777 36.4% 

Passive Solar Direct Gain Low Mass 350 16.4% 

Passive Solar Direct Gain High Mass 148 6.9% 

Humidification Only 47 2.2% 

Heating, add Humidification if needed 926 43.5% 

Table 4.4 gives a comparative analysis of the design strategies defined in the selection 

criteria. The significant passive design strategies for Spring that are as follows: Passive 

Solar Direct Gain Low Mass 350hours (16.4%), Shade for windows from the Sun 117hours 

(5.5%), and Natural Ventilation 5 hours (0.2%).  

The psychrometric chart in Figure 4.5 represents the spring season. The direct solar heat 

gain that comes from the east- and west-facing glazing can be minimized during the 

Spring season by making use of exterior shading, which will keep the building 

mechanically cool, as well as helping to balance the humidity levels. It is essential to 

control the direct solar heat gain of the south-facing glazing to protect the building from 

maximum heat by using exterior horizontal shading elements.  
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Figure 4.5: Psychometric chart for spring\ Baghdad city. 

4.2.5 Overall Seasons 

It is essential to consider the factor of thermal comfort for the year as a whole (see Table 

4.5 and Figure 4.6).  

For each of the four comfort models options, different percentage offer similar passive 

cooling and heating design strategies for the all the months of the year. Table 4.5 gives a 

comparative analysis of the results of implementing the cooling design strategies, as 

defined, over a whole year.  
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Table 4.5:  Analysis of hours of comfort achieved by specific passive design strategies 

based on bioclimatic analysis for Baghdad zone\Annual 

Seasonal strategy Annual Hours % 

 Comfort  1531 17.5% 

Cooling 

Sun Shading of Windows 1599 18.3% 

High Thermal Mass 908 10.4% 

High Thermal Mass Night 1527 17.4% 

Direct Evaporative Cooling 1904 21.7% 

Two-Stage Evaporative Cooling 2224 25.4% 

Natural Ventilation Cooling 633 7.2% 

Heating 

Internal Heat Gain 2142 24.5% 

Passive Solar Direct Gain Low Mass 726 8.3% 

Passive Solar Direct Gain High Mass 555 6.3% 

Wind Protection of Outdoor Spaces 2 0.02% 

Humidification Only 121 1.4% 

Systems 

Cooling, add Dehumidification if 

needed 

180 2.1% 

Heating, add Humidification if needed 2355 26.9% 

 

Figure 4.6:  Analysis of hours of comfort achieved by specific passive design strategies based on 

bioclimatic analysis for Baghdad zone 
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Figure 4.7: Psychometric chart for the whole year\ Baghdad city. 

Table 4.5 gives an analysis of the design strategies defined in the selection criteria. The 

significant passive design strategies for summer that are as follows: Shade for Windows 

from the Sun 1531 hours (17.5%), Direct Evaporative Cooling 1904 hours (21.7%), Natural 

Ventilation 106 hours (1.2%), High thermal mass night 1527hours (17.4%), and high 

thermal mass 908 hours (10.4%). Thermal mass is important; the night time thermal mass 

relates to a night-time ventilation strategy. In addition, every effort is made to prevent air 

from entering the building during the day because it brings the heat in with it. Two Stage 

Evaporative cooling (25.4%) is not included because it is an active approach, whereas this 

research trying to establish how much of the time comfort can be had without mechanical 

services. In colder weather, the main passive design strategies are Passive Solar Direct 

Gain Low Mass and High Mass (8.3% and 6.3% respectively). Low mass direct gain 

usually relates to cold day-time periods (when sun is wanted immediately to warm cool 

spaces).  High mass direct gain usually relates to cold night-time periods (when the heat 

is stored and released later). To include both of these, a design might let the spaces which 
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are oriented to receive morning/ early afternoon sun and are used during the day have 

low thermal mass; and to reserve high thermal mass for spaces used in the evening or at 

night and are oriented to receive sunlight all afternoon. It may be seen in the Psychometric 

chart for the whole year that Spring and Autumn each have a higher number or 

percentage of hours within the comfort zone. than in the Summer and Winter  

 From the seasonal analysis, it can be concluded that the design strategies of the building 

must incorporate features to provide passive cooling in summer as well as passive heating 

in winter to maximize the number of hours in comfort within the building. 

Building orientation and the resulting glazing orientation are directly related to shading 

and passive solar heating and are critical factors to optimize. Brick for the exterior walls 

could also be a suitable construction material. Although there is no solar exposure on the 

northern external wall, it is still capable of having a high thermal mass. Flat roofs work 

well in this climate especially if light in color. Air conditioning can be reduced or 

eliminated by good natural ventilation, if windows are well shaded and oriented to the 

prevailing breezes; moreover, open plan rooms promote natural cross-ventilation. 

Shading is analogous to placing a cap on the building to block the solar radiation from 

entering it. Deciding the place and time for shading can significantly affect the relaxation 

levels within enclosed spaces. Double glazing with a low E-value on the east, west and 

north sides but not on the south maximizes passive solar gain. 

An analysis of the Psychometric chart each season and also for the whole year provides 

the following key findings:  

 There are periods when the building requires passive solar heating because Iraq has 

sufficient solar irradiation to support this during the daytime.   

 As expected, the coolest periods are during the night, so solar energy should be 

captured and stored to keep buildings warm at night; this also has the advantage of 

reducing overheating during the day. 

 There are periods when passive cooling is required to prevent overheating.  These are 

most severe during the daytime.   

The key passive cooling strategies are shading, thermal mass, natural ventilation and 

evaporative cooling. Shading prevents solar heat from entering the building.  Thermal 

mass delays the penetration of the building by external heat and can be used to obtain 
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thermal storage, transferring the benefits of solar energy to times when it can be useful or 

can at least lessen the impact of the heat on the occupants.  Natural ventilation and 

evaporative cooling are both strategies which can remove heat from space.   

Some locations of the building need more careful design than others. This can be due to 

high usage or to high exposure.  For instance, a living room has high occupancy during 

the day, a bed room has high occupancy at night.  Both need to be more comfortable than 

a circulation space which is used only briefly. The roof will experience more solar energy 

than any other building surface, so careful attention is required so that the roof prevents 

excess heat from being absorbed by the spaces immediately below.   

Table 4.5 and Figure 4.6 and 4.7 show that there are 1531 hours (17.5%) of a year that do 

not need heating or cooling. Table 4.5 shows that the significant passive design strategies 

for summer include Shading, high thermal mass at night, High thermal mass, Direct 

Evaporative cooling, and Natural ventilation cooling. In the colder Winter season, 

however, the main passive design strategies are Passive Solar Direct Gain Low Mass and 

High Mass. Sun shading strategies are still required in winter. 

Spring and Autumn in Baghdad experience temperatures which require passive cooling 

strategies. These seasons can also benefit from shading, thermal mass, and natural 

ventilation for high-temperature periods. However, these seasons also have periods 

which require passive solar heating; this should be linked with thermal mass to allow 

thermal storage until night-time when it is most needed, particularly in April and October.  

It is acknowledged that mechanical services may be needed in some months to achieve 

comfort where passive strategies are not sufficient (Figure. 4.6 and Table 4.5). 

According to climate data for Baghdad (Chapter 2\section 2.5.2), the summers are very 

hot but there is a rainy season in the Autumn. The winters are chilly, and temperatures 

fall to below freezing in January. The rainy seasons starts end of November and extends 

till January. The weather remains dry from June to August and these are the hottest 

months in summer since the clear skies have no rainclouds to mitigate the sunshine 

(Weather station, Baghdad airport 2018). 

Inexpensive fossil fuels are available for heating in winter but in summer the use of air 

conditioners significantly increases the consumption of electricity. In vernacular houses, 
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the people of Iraq have changed their living patterns to find solutions for the problems of 

their hot climate. They organize their daily routines so as to accommodate the hot climate 

most comfortably. They use sleep on the open spaces of their flat house roofs to benefit 

from the cool breezes after 10 at night. They wake up early and reach their workplaces 

before the heat affects them. They return home in the early afternoon and have siesta in 

the basement after lunch, where it is cooler. In the evenings they spend their time in 

gardens or the courtyards of their homes, retiring to the roof to sleep. In Summer, this is 

their way of life in summer and is integrated with house activities. All vernacular houses 

are the suitability of the roof and basements design for use as a living space. The 

development of air conditioning systems when electricity was cheap abandoned the old 

simple methods of living. Buildings with vernacular features have now become more 

expensive and vernacular features are becoming prominent once more in Iraqi homes. 

Due to the increased prices of real estate, people are using vernacular methods and 

constructing low cost energy-efficient houses. New houses can manage to consume little 

energy use without additional construction costs by using passive design strategies. 

Electricity is very expensive and power generation is low therefore air conditioning 

options are unattractive.  

If an effective strategy is not adopted to reduce the unwanted heat that goes into a 

building, the building will cause thermal discomfort. The results discussed in this chapter 

indicate that the most efficient passive strategies for the whole year for Baghdad are the 

solar shading of windows, natural ventilation, direct evaporative cooling, and heating 

along with added humidification if required. All these strategies can be incorporated 

within a building to achieve as many hours as possible of comfort, energy saving, and 

enhanced low energy use in the climate of Baghdad. 

4.3 Conclusion 

Bioclimatic design using a psychrometric chart as a tool can be very useful in prioritizing 

the passive strategies to be included in a building design. This approach has been used to 

identify the requirements for every season, making it possible to synthesize an “all-year” 

building design which emphasizes the elements that provide comfort for the greatest 

possible number of hours and ensures that they can work harmoniously with each other.   
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Appropriate aspects of this design will be considered in relation to public and expert 

opinion; please see Chapter 7. 

The most efficient passive strategies for the whole year are solar shading for windows, 

natural ventilation, direct evaporative cooling, heating along with added humidification 

if required.  

The design strategies that can be used are suggested for Baghdad, but each has already 

been adopted in one form or another since ancient times. 

Table shows 4.6 a comparative of the results of implementing the passive design strategies 

identified in bioclimatic analysis and literature reviews. 

Table 4.6: A comparative of the results of implementing the passive design strategies 
identified in bioclimatic analysis and literature reviews. 

Bioclimatic analysis Literature reviews 

Passive design 
strategies 

Passive strategies in 
vernacular architecture 

Houses’ elements or features 

Shading Shading 

Compact layout 

The courtyard 

The building form 

Natural ventilation 
 

Natural ventilation 
 

The courtyard 

The internal spaces 

The wind – tower(Badgir) 

The building form 

The water& planting features 

Evaporative cooling Evaporative cooling 
The courtyard 

The water& planting features 
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IXWXUH�KRPHV�DQG�WR�LGHQWLI\�VROXWLRQ�WR�H[LVWLQJ�LQIUDVWUXFWXUHV��7KH�IXOO�TXHVWLRQQDLUHV�

DUH�UHSURGXFHG�LQ�(QJOLVK�LQ�$SSHQGL[�$�

7KLV� FKDSWHU�ZLOO� SUHVHQW� WKH� UHVXOWV� UHFHLYHG� IURP� WKH� TXHVWLRQQDLUH� UHVSRQVHV� RI� WKH�

LQKDELWDQWV� RQ� ERWK� YHUQDFXODU� KRXVH� DQG� FRQWHPSRUDU\� KRXVH�� 7KH� DQDO\VLV� RI� WKH�

GLIIHUHQFHV� LQ� UHVSRQVHV� EHWZHHQ� LQKDELWDQWV� RI� WKH� GLIIHUHQW� KRXVH� W\SHV�ZLOO� SUHVHQW�

WKURXJK�D�FRPSDULVRQ�RI�ILQGLQJV�IURP�ERWK�KRXVH�W\SH�WR�UHSUHVHQW�GLIIHUHQW�LQKDELWDQWV·�

RSLQLRQV��(DFK�TXHVWLRQ�ZLOO�EH�WDNHQ�VHSDUDWHO\�DQG�ZLOO�EH�FRQVLGHUHG�LQ�WKH�OLJKW�RI�DOO�

UHVSRQGHQWV�ZKR�FRPSOHWHG�WKH�VXUYH\��

7KH�TXHVWLRQQDLUH�DQDO\VLV�LV�GLYLGHG�LQWR�VL[�SDUWV�

,� 3DUW� $�� 'HPRJUDSKLF� LQIRUPDWLRQ� RI� WKH� UHVSRQGHQWV
� DQVZHUV� IURP� ERWK�

KRXVHV�DUH�SUHVHQWHG�WRJHWKHU�

,,� 3DUW�%��/RFDO�GRPHVWLF�VWRFN�W\SRORJ\�DQG�FXUUHQW�SUREOHPV�

,,,� 3DUW�&��3DWWHUQV�RI�HQHUJ\�FRQVXPSWLRQ�DQG�UDWHV�RI�HQHUJ\�XVH�IXOILOPHQW�

,9� 3DUW� '�� 3XEOLF� SHUFHSWLRQ� DQG� NQRZOHGJH� DERXW� YHUQDFXODU� GHVLJQ� YLD�

FRQWHPSRUDU\�GHVLJQ



ϭϳϰ

9� 3DUW�(��3XEOLF�SHUFHSWLRQ�DQG�NQRZOHGJH�RI�HQHUJ\�HIILFLHQW�KRXVLQJ��

9,� 3DUW�)��3XEOLF�NQRZOHGJH�RI�HQHUJ\�UHWURILWWLQJ�DQG�VXVWDLQDEOH�HQHUJ\�KRPHV���

9,,� 3DUW�*��&XOWXUDO�EDUULHUV�LQ�WKH�GHOLYHU\�RI�ORZ�HQHUJ\�KRPHV�

������3DUW�$��'HPRJUDSKLF�LQIRUPDWLRQ

x *HQGHU�DQG�DJH�RI�WKH�UHVSRQGHQWV�

$OO� UHVSRQGHQWV� ����� RI� YHUQDFXODU� KRXVH� DQG� FRQWHPSRUDU\� KRXVH� ZHUH� DVNHG� WKH�

IROORZLQJ�TXHVWLRQV�

4��*HQGHU"
0DOH
)HPDOH

4���$JH"

)URP������
)URP������
)URP������
)URP������
0RUH�WKDQ���

7KLV�TXHVWLRQ�LQYHVWLJDWHG�WKH�UHVSRQGHQW·V�JHQGHU�DQG�DJH��

7DEOH����� 5HVSHFWLYH�JHQGHU�DQG�DJH�UDQJHV LQ�ERWK�KRXVH�W\SHV

$JH ����� ����� ����� ����� 0RUH�WKDQ�
��

7RWDO �

9
HU
Q
DF
X
OD
U�

K
RX

VH

0DOH � � � � � � ��

� ��� ��� �� ��� ���

)HPDOH � � � � � � ��

� �� ��� �� ��� ��

&
RQ

WH
P
S
RU
DU
\�

K
RX

VH

0DOH � �� � � � �� ���

� �� ��� ��� �� ���

)HPDOH � �� �� � � �� ���

� �� ��� ��� ��� ��

7RWDO � �� �� �� � ��

3HUFHQWDJH �� ��� ��� ��� �� ����



ϭϳϱ

)LJXUH����� 5HVSRQGHQW·V�DJH�UDQJ�LQ�ERWK�KRXVH�W\SHV

ϴй

ϳй

ϭϳй

ϭϮй

ϭϬй

Ϯϱй

Ϯϭй

Ϯϱй

ϱϰй

ϱϱй

ϱϬй

ϰй

ϯй

ϴй

Ϭй ϭϬй ϮϬй ϯϬй ϰϬй ϱϬй ϲϬй ϳϬй ϴϬй ϵϬй ϭϬϬй

dŽƚĂů
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DŽƌĞ�ƚŚĂŶ�ϲϬ ϱϬͲϲϬ ϯϱͲϰϵ ϮϱͲϯϰ ϭϴͲϮϰ

)LJXUH����� 5HVSRQGHQW·V�JHQGHU�LQ�ERWK�KRXVH�W\SHV

ϰϵй

ϱϮй

Ϯϱй

ϱϭй

ϰϴй

ϳϱй

Ϭй ϭϬй ϮϬй ϯϬй ϰϬй ϱϬй ϲϬй ϳϬй ϴϬй ϵϬй ϭϬϬй

dŽƚĂů

�ŽŶƚĞŵƉŽƌĂƌǇ�ŚŽƵƐĞ

sĞƌŶĂĐƵůĂƌ�ŚŽƵƐĞ

&ĞŵĂůĞ DĂůĞ



ϭϳϲ

)LJXUH����� 5HVSRQGHQW·V�JHQGHU�DQG�DJH�LQ�ERWK�KRXVH�W\SHV

$V� VKRZQ� LQ�7DEOH� ����DQG�)LJXUH������ WKH�GLVWULEXWLRQ�RI�JHQGHU� LQ� WKLV� VXUYH\� LQ� WKH�

FRQWHPSRUDU\�KRXVH�VHFWLRQ�ZDV�������������PDOHV�DQG�����IHPDOHV����������ZKHUHDV�

WKH�QXPEHU�RI�IHPDOH·V�UHVSRQGHQWV�LQ�WKH�YHUQDFXODU�KRXVH�ZDV�������?����ZKLOH�����

������ RI�PHQ�WRRN�SDUW�LQ�WKH�VXUYH\�

$V�GHPRQVWUDWHG�LQ�7DEOH�����DV�ZHOO�DV�)LJXUH�����DQG����� DOO�RI�WKH�SDUWLFLSDQWV������VWDWHG�

WKHLU�JHQGHU��EDVHG�RQ�ZKLFK�� WKH\�ZHUH�VSOLW�LQWR�������������PDOHV�DQG�������������

IHPDOHV��7KH�PDMRULW\�RI� WKH�UHVSRQGHQWV�ZHUH�PDOH��7KH�SHUFHQWDJH�RI� IHPDOHV� WDNLQJ�

SDUW� ������ ������� ZDV� RI� VXIILFLHQW� QXPEHU� WR� JLYH� D� VDWLVIDFWRU\� UHIOHFWLRQ� RI� WKHLU�

RSLQLRQV�� DV� VHHQ� LQ� )LJXUH� �����7KLV� UHSUHVHQWV�%DJKGDG·V� ODUJHU�SRSXODWLRQ� RI�ZKLFK�

PDOHV�RXWQXPEHU�IHPDOHV��0LQLVWU\�RI�3ODQQLQJ?,UDT��������

$V�GHPRQVWUDWHG�LQ�7DEOH�����DV�ZHOO�DV�)LJXUH������WKH�UHVSRQGHQWV�ZHUH�GLYLGHG�LQWR���

DJH�FDWHJRULHV��9DULHW\�LQ�WKH�DJHV�RI�WKH�UHVSRQGHQWV�ZDV�VRXJKW�LQ�RUGHU�WR�HOLFLW�D�UDQJH�

RI�YLHZSRLQWV�DV�WR�KRZ�WKH\�VHH�WKHLU�KRXVHV��7KH�ODUJHVW�DJH�JURXS�LQWHUYLHZHG�������

�������UDQJHG�IURP�������\HDUV�ROG�IURP�ERWK�JHQGHUV��$ERXW�������������EHORQJHG�IURP�

WKH�DJH�JURXS�EHWZHHQ�������\HDUV�ROG�DQG�WKH�VPDOOHVW�JURXS������������ZDV�IURP�DJHV�

OHVV�WKDQ����\HDUV�ROG��ZKLOH�����������ZHUH�PRUH�WKDQ ����7KLV�VXJJHVWV�WKDW�WKH�GDWD�

UHIOHFWV�WKH�PHGLDQ�DJH�RI�WKH�,UDT�SRSXODWLRQ�LV�RYHU����\HDUV�RI�DJH��DFFRUGLQJ�WR�ODWHVW�

ϭϬй

ϰй

ϮϮй

ϱй

ϭϱй

ϮϮй

ϯϯй

Ϯϭй

Ϯϴй

ϱϵй

ϱϭй

ϰϱй

ϲϳй

ϱй

Ϯй

ϭϭй

Ϭй ϭϬй ϮϬй ϯϬй ϰϬй ϱϬй ϲϬй ϳϬй ϴϬй ϵϬй ϭϬϬй
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DŽƌĞ�ƚŚĂŶ�ϲϬ ϱϬͲϲϬ ϯϱͲϰϵ ϮϱͲϯϰ ϭϴͲϮϰ



ϭϳϳ

GHPRJUDSKLF�UHSRUW��0LQLVWU\�RI�3ODQQLQJ?,UDT��������6WDWLVWD���������)LJ��������7KLV�JLYHV�

D� JRRG� LQGLFDWRU� WKDW� WKH� UHVSRQGHQWV� KDYH� KDG� HQRXJK� H[SHULHQFH� WR� MXGJH� WKHLU�

GZHOOLQJ��7KLV�SRVVLEO\�LQGLFDWHV�WKDW�D�KLJKHU�QXPEHU�RI�KRPHRZQHUV�FRQWULEXWHG�WR�WKLV�

VWXG\���

)LJXUH������7KH�PHGLDQ�DJH�RI�WKH�,UDT�SRSXODWLRQ�
x $FDGHPLF�HGXFDWLRQ�OHYHO�

$OO� UHVSRQGHQWV� ����� RI� YHUQDFXODU� KRXVHV� DQG� FRQWHPSRUDU\� KRXVHV� ZHUH� DVNHG� WKH�

IROORZLQJ�TXHVWLRQ�

7KH� OHYHO� RI� HGXFDWLRQ� LV� FRQVLGHUHG� DV� DQ� LPSRUWDQW� DVSHFW� WKDW� PD\� LQIOXHQFH�

UHVSRQGHQWV
�RSLQLRQV�WRZDUGV�DQG�XQGHUVWDQGLQJ�RI�WKH�FRQWHQW�RI�WKLV�TXHVWLRQQDLUH��LQ�

SDUWLFXODU��UHODWLQJ�WR�DUFKLWHFWXUH�DQG�KRXVLQJ�FRQGLWLRQV��



ϭϳϴ

7DEOH������$FDGHPLF�HGXFDWLRQDO�OHYHOV

(GXFDWLRQ 'LSORPD %DFKHORU·V�
'HJUHH

0DVWHU�
'HJUHH

3K�'��
'HJUHH

7RWDO

+RXVH 1R� 1R� 1R� 1R� 1R� �
9HUQDFXODU�KRXVH � � � � ��

3HUFHQWDJH ��� ��� ��� �� ���
&RQWHPSRUDU\�KRXVH � �� �� �� ��

3HUFHQWDJH �� ��� ��� ��� ���
7RWDO �� �� �� �� ��

3HUFHQWDJH ��� ��� ��� ��� ����

'LSORPD��'LSORPD�LV�FRQVLGHUHG�WR�EH�D�VKRUW�WHUP�FHUWLILFDWLRQ�ODVWLQJ�XS�WR���\HDUV�
RU�OHVV�DQG�WUDLQLQJ�SURYLGHG�LV�LQ�D�VSHFLILF�ILHOG�RU�SURJUDP��7KLV�FUHDWHV�D�ODUJH�MRE�
PDUNHW�DQG�LV�D�IDVW�ZD\�WR�JDLQ�HPSOR\PHQW�

'HJUHH��$�GHJUHH�LV�D�ORQJHU�WHUP�FRPPLWPHQW�ODVWLQJ���\HDUV�RU�PRUH��7KH�OHYHO�RI�
H[SHUWLVH�JDLQHG�LV�VLJQLILFDQW�DQG�WKH�LQIRUPDWLRQ�OHDUQHG�LV�D�ORW�PRUH�LQ�GHSWK��7KH�
FDUHHU�JURZWK�RI�D�GHJUHH�LV�PXFK�KLJKHU�WKDQ�D�GLSORPD�

)LJXUH������$FDGHPLF�HGXFDWLRQDO�OHYHOV

ϭϬй

ϰй

ϱϴй

ϰϴй

ϱϭй

Ϯϱй

ϯϬй

ϯϭй

ϭϳй

ϭϮй

ϭϰй
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ϭϳϵ

7DEOH�����DQG�)LJXUH�����VKRZ�WKH�GLIIHUHQW�HGXFDWLRQ�OHYHOV�DFKLHYHG�E\�WKH�UHVSRQGHQWV��

GLYLGHG� LQWR� IRXU�PDLQ�JURXSV�� 6KRZQ� LQ� WKH� WDEOH� �������PDMRULW\� �������������KROG�D�

XQLYHUVLW\�FHUWLILFDWH��EDFKHORU·V�GHJUHH��IROORZHG�LQ�QXPEHU�E\�WKRVH�ZKR�KROG�PDVWHU·V�

GHJUHHV��������������ZKLOH��������?����KDYH�D�3K�'��GHJUHH��7KHVH�ILJXUHV�PHDQ�WKDW�WKH�

UHVSRQGHQWV�ZHUH�DEOH�WR�XQGHUVWDQG�WKH�TXHVWLRQV�LQWHOOHFWXDOO\��&RQYHUVHO\��PDMRULW\�RI�

UHVSRQGHQWV� LQ� WKH� YHUQDFXODU� DUHD� KROG� RQO\� 'LSORPD� FHUWLILFDWHV� ��?���������

DFFRUGLQJO\��WKH\�QHHGHG�KHOS�LQ�XQGHUVWDQGLQJ�WKH�TXHVWLRQV�

)XUWKHUPRUH��EDVHG�RQ�HDUOLHU�VWDWLVWLFDO�UHSRUWV��%7,���������WKH�DGXOW�OLWHUDF\�UDWH�IRU�ERWK�

JHQGHUV�ZDV�������LQ������

x 1XPEHU�RI�RFFXSDQWV�ZLWKLQ�D�IDPLO\�

$OO� UHVSRQGHQWV� ����� RI� YHUQDFXODU� KRXVH� DQG� FRQWHPSRUDU\� KRXVH� ZHUH� DVNHG� WKH�

IROORZLQJ�TXHVWLRQ�

4���+RZ�PDQ\�RFFXSDQWV�DUH�WKHUH�LQ�

\RXU�KRPH"

����

���

���

0RUH�WKDQ��

7KLV�TXHVWLRQ�ZDV�DVNHG�IRU�LQYHVWLJDWLQJ�WRWDO�QXPEHUV�RI�IDPLO\�PHPEHUV�ZKR�OLYH�LQ�

WKH�VDPH�KRXVH��

7DEOH����� 1XPEHU�ZLWKLQ�WKH�IDPLO\

1R��ZLWKLQ�WKH�IDPLO\ ��� ��� ��� 0RUH�WKDQ�� 1R�

9HUQDFXODU�KRXVH � � � � ��

3HUFHQWDJH �� ��� ��� ��� ���

&RQWHPSRUDU\�KRXVH � �� �� �� ��

3HUFHQWDJH �� ��� ��� ��� ���

7RWDO � �� �� �� ��

3HUFHQWDJH �� ��� ��� ��� ����



ϭϴϬ

)LJXUH������1XPEHU�ZLWKLQ�WKH�IDPLO\

7DEOH�����DQG�)LJXUH�����VKRZ�WKH�QXPEHU�RI�IDPLO\�PHPEHUV�ZKR�OLYH�LQ�WKH�VDPH�KRXVH�

LQWR�IRXU�JURXSV��7KH�UHVXOWV�VKRZ�WKDW�����SHUVRQV
�KRXVHKROGV�DFFRXQW�IRU�������������

RI�IDPLO\�PDNH�XS�LQ�ERWK�KRXVHV�DQG�WKDW�����SHUVRQV
�IDPLOLHV�DQG�PRUH�WKDQ���SHRSOH�

LQ�D�IDPLO\�DFFRXQW�IRU�OHVV�WKDQ������������������DQG���?���������UHVSHFWLYHO\���$OVR��

IURP�7DEOH�����DQG�)LJXUH������LW�LV�DSSDUHQW�WKDW�PRVW�UHVSRQGHQWV�OLYHG�LQ�KRXVHV�RI�����

SHRSOH� UHIOHFWLQJ� WKH� FDVH� WKDW� E\� WUDGLWLRQ�� ,UDTL� IDPLOLHV� DUH� ODUJH� �IURP� SHUVRQDO�

H[SHULHQFH���)DPLOLHV�LQ�,UDT�WHQG�WR�JURZ�ODUJH�GXH�WR�HFRQRPLF�KDUGVKLSV�LQ�WKH�FRXQWU\��

7KLV� PHDQV� WKDW� IDPLOLHV� SUHIHU� WR� OLYH� LQ� H[WHQGHG� KRXVHKROGV� LQYROYLQJ� VHYHUDO�

JHQHUDWLRQV�VXFK�DV�ROGHU�FRXSOHV��WKH�VRQV�DQG�WKHLU�IDPLOLHV�DORQJ�ZLWK�WKH�XQPDUULHG�

GDXJKWHUV�� DOO� OLYLQJ� XQGHU� WKH� VDPH� URRI�� /DUJH� RFFXSDQW� QXPEHUV�� HVSHFLDOO\� ZKHQ�

JDWKHULQJ� WRJHWKHU� LQ� D� OLYLQJ� URRP�� ZLOO� EH� OLNHO\� WR� FRQWULEXWH� WR� LQFUHDVHG� LQGRRU�

WHPSHUDWXUHV�

ϲй

ϳй

ϭϴй

ϭϳй

ϭϳй

ϲϮй

ϲϯй

ϱϴй

ϭϰй

ϭϯй
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ϭϴϭ

x 7KH�SHULRG�RI�OLYLQJ�LQ�GZHOOLQJV

$OO� UHVSRQGHQWV� ����� RI� YHUQDFXODU� KRXVH� DQG� FRQWHPSRUDU\� KRXVH� ZHUH� DVNHG� WKH�

IROORZLQJ�TXHVWLRQ�

7KLV�TXHVWLRQ�ZDV�DVNHG�IRU�LQYHVWLJDWLQJ�WRWDO�QXPEHUV�RI�\HDUV�OLYLQJ�LQ�WKH�KRXVH�

7DEOH������7KH�SHULRG�RI�OLYLQJ�LQ�FXUUHQW�KRXVH

/HVV�WKDQ�
��\HDUV

�����
\HDUV

������\HDUV
0RUH�WKDQ�
���\HDUV

7RWDO

9HUQDFXODU�KRXVH � � � � ��

3HUFHQWDJH �� ��� ��� ��� ���

&RQWHPSRUDU\�KRXVH �� �� �� �� ��

3HUFHQWDJH ��� ��� ��� ��� ���

7RWDO �� �� �� �� ��
3HUFHQWDJH ��� ��� ��� ��� ����

)LJXUH������7KH�SHULRG RI�OLYLQJ�LQ�FXUUHQW�KRXVH

ϭϭй

ϭϯй

ϭϳй

ϭϳй

ϭϳй

ϰϲй

ϰϵй

Ϯϱй

Ϯϱй

Ϯϭй

ϱϴй
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ϭϴϮ

7DEOH�����DQG�)LJXUH�����VKRZ�WKDW�PRVW��������������RI� WKH�UHVSRQGHQWV�KDYH�OLYHG�LQ�

WKHLU�GZHOOLQJV�IRU�PRUH�WKDQ���\HDUV��7KLV�VKRZV�WKDW�WKH�UHVSRQGHQWV�KDG�D�WKRURXJK�

NQRZOHGJH�RI�WKHLU�KRXVHV�DQG�ZKHWKHU�WKHUH�ZHUH�DQ\�SUREOHPV�LQ�WKHVH�GZHOOLQJV��

������3DUW�%��/RFDO�GRPHVWLF�VWRFN�W\SRORJ\�DQG�FXUUHQW�SUREOHPV

7KH�KRXVH�VLWXDWLRQ� 7KLV�VHFWLRQ�ZDV�LQFOXGHG�LQ�RUGHU�WR�JDLQ�PRUH�LQIRUPDWLRQ�RQ�WKH�

GZHOOLQJ�VLWXDWLRQ��,W�ZDV�GLYLGHG�LQWR�IRXU�VXEVHFWLRQV��WKH�ILUVW�ZDV�WR�LGHQWLI\�WKH�W\SH�

RI�WHQXUH�RI�KRXVHV�WKH�UHVSRQGHQWV�FXUUHQWO\�OLYH�LQ��WKH�VHFRQG�ZDV�WR�NQRZ�WKH�NLQG�RI�

KRXVHV�WKH�UHVSRQGHQWV�FXUUHQWO\�XVH��WKH�WKLUG�ZDV�WR�NQRZ�WKH�IORRU�DUHD�RI�WKH�GZHOOLQJ��

)LQDOO\��ZDV�WR�NQRZ�WKH�VDWLVIDFWLRQ�ZLWK�WKH�GZHOOLQJ�WKH�UHVSRQGHQWV�FXUUHQWO\�XVH��

x 7\SH�RI�WHQXUH

$OO� UHVSRQGHQWV� ����� RI� YHUQDFXODU� KRXVH� DQG� FRQWHPSRUDU\� KRXVH� ZHUH� DVNHG� WKH�

IROORZLQJ�TXHVWLRQ�

4���$UH�\RX�WKH«���RI�
\RXU�KRPH"

2ZQHU�

7HQDQWV�

/LYLQJ�ZLWK�IDPLO\�

2WKHU��SURYLGH�GHWDLOV�

7KLV�TXHVWLRQ�ZDV�DVNHG�WR�LQYHVWLJDWH�WKH�GLIIHUHQFHV�LQ�WKH�WHQXUH�W\SHV��

7DEOH�����7\SH�RI�WHQXUH

2ZQHUV 7HQDQWV /LYLQJ�ZLWK�
IDPLOLHV

2WKHUV

�*LYH�GHWDLOV�

7RWDO

9HUQDFXODU�KRXVH � � � � ��

3HUFHQWDJH ��� ��� ��� �� ���

&RQWHPSRUDU\�KRXVH �� �� � � ��

3HUFHQWDJH ��� ��� �� �� ���

7RWDO �� �� �� � ��

3HUFHQWDJH ��� ��� ��� �� ����



ϭϴϯ

)LJXUH������7\SH�RI�WHQXUH

,Q�7DEOH�����DQG�)LJXUH����� WKH�W\SH�RI�WHQXUH�LV�FODVVLILHG�LQWR�WKUHH�JURXSV��DFFRUGLQJ�WR�

WKH� GZHOOLQJ� WHQXUH� LQ� %DJKGDG� FLW\�� ,W� VKRZV� WKDW� D� KLJK� SHUFHQWDJH� RI� WKH� WRWDO�

SDUWLFLSDQWV�ZHUH�RZQHUV�������������RI� WKHLU�KRXVHV��������������ZHUH�WHQDQWV�ZKLOH�

���� ��������ZHUH� OLYLQJ ZLWK� WKHLU�ZLGHU� IDPLOLHV�� 7KH�GLIIHUHQFHV� LQ� WKH� WHQXUH� W\SHV�

FRXOG� KHOS� LQ� SURYLGLQJ� GLIIHUHQW� YLHZV� RI� WKH� UHVLGHQWV·� H[SHULHQFH� RI� OLYLQJ� LQ WKHLU�

FXUUHQW�GZHOOLQJV�

x 7KH�GZHOOLQJ�W\SH

$OO� UHVSRQGHQWV� ����� RI� YHUQDFXODU� KRXVH� DQG� FRQWHPSRUDU\� KRXVH� ZHUH� DVNHG� WKH�

IROORZLQJ�TXHVWLRQV�

ϱϱй

ϲϬй

ϭϳй

ϯϰй

ϯϭй

ϱϬй

ϭϭй

ϴй

ϯϯй

Ϭй ϭϬй ϮϬй ϯϬй ϰϬй ϱϬй ϲϬй ϳϬй ϴϬй ϵϬй ϭϬϬй

dŽƚĂů

�ŽŶƚĞŵƉŽƌĂƌǇ�ŚŽƵƐĞ

sĞƌŶĂĐƵůĂƌ�ŚŽƵƐĞ

KǁŶĞƌ dĞŶĂŶƚƐ >ŝǀŝŶŐ�ǁŝƚŚ�ĨĂŵŝůǇ KƚŚĞƌ;ŐŝǀĞ�ĚĞƚĂŝůƐͿ



ϭϴϰ

7KLV�TXHVWLRQ�ZDV�DVNHG�WR�LQYHVWLJDWH�WKH�NLQG�RI�GZHOOLQJV��

7DEOH������7\SHV�RI�UHVSRQGHQWV�GZHOOLQJV

+RXVH )ODWV

9HUQDFXODU�KRXVH� �� �

3HUFHQWDJH ��� ��

&RQWHPSRUDU\�KRXVH �� �

3HUFHQWDJH ��� ��

7RWDO �� �

3HUFHQWDJH ���� ��

)LJXUH����� 7\SHV�RI�UHVSRQGHQWV·�GZHOOLQJV

,Q�7DEOH�����DQG�)LJXUH������WKH�GZHOOLQJ�W\SHV�DUH�FODVVLILHG�LQWR�WZR�JURXSV��DFFRUGLQJ�

WR�WKH�PDLQ�GZHOOLQJ�W\SRORJLHV�LQ�%DJKGDG�FLW\��,W�VKRZV�WKDW�PRVW�RI�WKH�UHVLGHQWV�OLYH�

LQ� KRXVHV�ZKHUH� ���� �������� OLYH� LQ� FRQWHPSRUDU\� KRXVHV�ZKLOH� ���� �������� OLYH� LQ�

YHUQDFXODU�KRXVHV���)LJXUH�������7KLV�LV�DOVR�UHSUHVHQWDWLYH�RI�%DJKGDG·V�ORZHU�SHUFHQWDJH�

RI�SURSHUWLHV�ZKLFK�DUH� IODWV�ZKLOH�PRUH� WKDQ�����RI�SURSHUWLHV� DUH�KRXVHV� �7KH� ,UDTL�

0LQLVWU\� RI� &RQVWUXFWLRQ� DQG� +RXVLQJ�� ������� 0RUHRYHU�� KRXVH�RZQHUV� DUH� RYHU�

UHSUHVHQWHG� LQ� WKLV� VXUYH\� LQ� FRPSDULVRQ� WR� WKH� %DJKGDG� SRSXODWLRQ�� KRZHYHU�� LW� LV�

Ϭй ϭϬй ϮϬй ϯϬй ϰϬй ϱϬй ϲϬй ϳϬй ϴϬй ϵϬй ϭϬϬй

�ŽŶƚĞŵƉŽƌĂƌǇ�ŚŽƵƐĞ

sĞƌŶĂĐƵůĂƌ�ŚŽƵƐĞ

,ŽƵƐĞ &ůĂƚ



ϭϴϱ

DSSURSULDWH� WR�KDYH�D�KLJK�SURSRUWLRQ�RI�KRXVH�RZQHUV� UHSUHVHQWHG�DV� WKH� UHVHDUFK� LV�

DERXW�KRXVHV�UDWKHU�WKDQ�IODWV��

x )ORRU�DUHDV�RI�GZHOOLQJV�

$OO� UHVSRQGHQWV� ����� RI� YHUQDFXODU� KRXVH� DQG� FRQWHPSRUDU\� KRXVH� ZHUH� DVNHG� WKH�

IROORZLQJ�TXHVWLRQ�

4��:KDW�LV�WKH�IORRU�DUHD�RI�\RXU�
KRPH"

/HVV�WKDQ ����Pò
��������Pò
��������Pò
0RUH�WKDQ ����Pò

7KLV�TXHVWLRQ�ZDV�DVNHG�WR�LQYHVWLJDWH�WKH�VL]H�IORRU�DUHDV�RI�WKH�GZHOOLQJV�

ϳй

ϴй

ϳϭй

ϳϭй

ϳϱй

ϭϱй

ϭϰй

Ϯϱй

ϳй

ϳй

Ϭй ϮϬй ϰϬй ϲϬй ϴϬй ϭϬϬй

dŽƚĂů

�ŽŶƚĞŵƉŽƌĂƌǇ�ŚŽƵƐĞ

sĞƌŶĂĐƵůĂƌ�ŚŽƵƐĞ

фϭϬϬ�ŵϸ ϭϬϬͲϮϬϬ�ŵϸ ϮϬϭͲϯϬϬ�ŵϸ х�ϯϬϬ�ŵϸ

7DEOH�������6L]H�RI�UHVSRQGHQWV�GZHOOLQJV

/HVV�
WKDQ����Pò

��������Pò ��������Pò
0RUH�

WKDQ�����
Pò

7RWDO �

9HUQDFXODU�KRXVH � � � � ��

3HUFHQWDJH �� ��� ��� �� ���

&RQWHPSRUDU\�KRXVH � �� �� � ��

3HUFHQWDJH �� ��� ��� �� ���

7RWDO � �� �� � ��

3HUFHQWDJH �� ��� ��� �� ����



ϭϴϲ

)LJXUH������6L]H�RI�UHVSRQGHQW·V�GZHOOLQJV

$V�LOOXVWUDWHG�IURP�WKH�UHVXOWV�LQ�7DEOH�����DQG�)LJXUH����������RI�WKH�UHVSRQGHQWV���������

OLYH�LQ�SURSHUWLHV�ZLWK�DQ�DUHD�RI���������Pò��2Q�WKH�RWKHU�KDQG��DERXW�����������RI�WKH�

UHVSRQGHQWV�OLYH�LQ�SURSHUWLHV�ZLWK�DUHDV�RI�OHVV�WKDQ�����Pò��ZLWK�D�VLPLODU�SHUFHQWDJH�

�����������OLYLQJ�LQ�SURSHUWLHV�ZLWK�PRUH�WKDQ�����Pò��7DEOH�����DQG�)LJXUH�������%LJJHU�

KRXVHV� DUHD� WHQGV� WR� XVH� PRUH� HOHFWULFLW\�� 7KH� KRXVH� VL]H� GHSHQGV� RQ� LQKDELWDQW·V�

QXPEHUV�� $V� PHQWLRQHG� HDUOLHU�� ZLWK� WKH� ODUJH� RFFXSDQW� QXPEHUV�� HVSHFLDOO\� ZKHQ�

JDWKHULQJ� WRJHWKHU� LQ� D� OLYLQJ� URRP�� ZLOO� EH� OLNHO\� WR� FRQWULEXWH� WR� LQFUHDVHG� LQGRRU�

WHPSHUDWXUHV�

x 7KH�OHYHO�RI�VDWLVIDFWLRQ�ZLWK�WKH�UHVLGHQFH�SUHVHQWO\�RFFXSLHG�E\�WKH�SDUWLFLSDQWV

$OO� UHVSRQGHQWV� ����� RI� YHUQDFXODU� KRXVH� DQG� FRQWHPSRUDU\� KRXVH� ZHUH� DVNHG� WKH�

IROORZLQJ�TXHVWLRQ�

4���+RZ�VDWLVILHG�DUH�
\RX�ZLWK�\RXU�KRPH�
�LQ�WHUPV�RI�PHHWLQJ�

\RXU�KRXVHKROGV�QHHGV�
LQ�WKH�VXPPHU�"

9HU\�VDWLVILHG�

)DLUO\�VDWLVILHG�

1HLWKHU�VDWLVILHG�QRU�GLVVDWLVILHG�

)DLUO\�GLVVDWLVILHG�

9HU\�GLVVDWLVILHG

7KLV� TXHVWLRQ� ZDV� DVNHG� WR� LQYHVWLJDWH� WKH� UHVSRQGHQWV
� VDWLVIDFWLRQ� OHYHO� ZLWK� WKHLU�

KRXVHV� DQG� WR� GLVFRYHU�ZKLFK� NLQG� RI� KRXVH� FDQ� SURYLGH� EHWWHU� VDWLVIDFWLRQ� OHYHOV� IRU�

UHVLGHQFHV��

7DEOH��������5HVSRQGHQWV�VDWLVIDFWLRQV�ZLWK�WKHLU�KRXVH
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&RQWHPSRUDU\�
KRXVH � �� � �� � �� ���

3HUFHQWDJH �� ��� �� ��� �� ����



ϭϴϳ

)LJXUH�������5HVSRQGHQWV�VDWLVIDFWLRQV�ZLWK�WKHLU�KRXVH

7DEOH�����DQG�)LJXUH������VKRZ�WKDW�������������RI�UHVSRQGHQWV�LQ�FRQWHPSRUDU\�KRXVHV��

ZHUH�VDWLVILHG��LQ�VXPPHU�WLPHV��DQG�WKH�RWKHU�������������ZHUH�QRW��7KH\�LQGLFDWH�WKH�

UHDVRQ�IRU�WKHLU�FKRLFH�GHSHQGV�RQ�XVLQJ�DLU�FRQGLWLRQ�RU�QRW��:KLOH��������������ZHUH�

VDWLVILHG�DQG�����������RI�WKH�UHVSRQGHQWV�LQ�YHUQDFXODU�KRXVH��ZHUH�YHU\�VDWLVILHG�ZLWK�

WKHLU�KRPHV��LQ�VXPPHU�WLPHV��DQG�WKH�UHVW�ZHUH�QHLWKHU�VDWLVILHG�QRU�GLVVDWLVILHG��7KHVH�

UHVXOWV�FRQILUP�WKH� LPSRUWDQFH�RI� WKH�YHUQDFXODU�KRXVH� LQ�SURYLGLQJ�VDWLVIDFWLRQ�DQG�D�

SOHDVDQW�LQGRRU�WKHUPDO�FRPIRUW�

������3DUW�&��3DWWHUQV�RI�HQHUJ\�FRQVXPSWLRQ�

7KURXJK DQ� LQ�GHSWK� DQDO\VLV� RI� SXEOLF� SHUFHSWLRQV� RI� WKHLU� HQHUJ\� FRQVXPSWLRQV

EHKDYLRXUV�� D� QXPEHU� RI� NH\� IDFWRUV� LGHQWLILHG� UHJDUGLQJ� WKH� XQXVXDOO\� KLJK� HQHUJ\�

FRQVXPSWLRQ�UDWHV�LQ�WKH�UHVLGHQWLDO�VHFWRUV�RI�%DJKGDG��7KH�IDFWRUV�ZHUH�LGHQWLILHG�E\�

ϭй

ϴй

ϱϬй

ϰϵй

ϴϰй

ϰй

ϯй

ϴй

ϰϱй

ϰϴй

Ϭй ϭϬй ϮϬй ϯϬй ϰϬй ϱϬй ϲϬй ϳϬй ϴϬй ϵϬй ϭϬϬй

dŽƚĂů

�ŽŶƚĞŵƉŽƌĂƌǇ�ŚŽƵƐĞ

sĞƌŶĂĐƵůĂƌ�ŚŽƵƐĞ

sĞƌǇ�ƐĂƚŝƐĨŝĞĚ &ĂŝƌůǇ�ƐĂƚŝƐĨŝĞĚ

EĞŝƚŚĞƌ�ƐĂƚŝƐĨŝĞĚ�ŶŽƌ�ĚŝƐƐĂƚŝƐĨŝĞĚ &ĂŝƌůǇ�ĚŝƐƐĂƚŝƐĨŝĞĚ

sĞƌǇ�ĚŝƐƐĂƚŝƐĨŝĞĚ

7RWDO � �� � �� � ��

3HUFHQWDJH �� ��� �� ��� �� ����



ϭϴϴ

SUHVHQWLQJ�D�VHULHV�RI�TXHVWLRQV� WR�DVFHUWDLQ�ZKDW� LV�FDXVLQJ� LQFUHDVHG�FRQVXPSWLRQ�RI�

HQHUJ\�WUHQGV�LQ�WKH�KRXVLQJ�VHFWRUV�RI�%DJKGDG��DV�VKRZQ�EHORZ��

x 7KH�DYHUDJH�KRXUV�SHU�GD\�RI�RFFXSDQF\�

$OO UHVSRQGHQWV� ����� RI� YHUQDFXODU� KRXVH� DQG� FRQWHPSRUDU\� KRXVH� ZHUH� DVNHG� WKH�

IROORZLQJ�TXHVWLRQ�

7KLV�TXHVWLRQ�ZDV�SUHVHQWHG�WR�LGHQWLI\�IRU�KRZ�PDQ\�KRXUV�WKH�GZHOOLQJ�LV�RFFXSLHG�SHU�

GD\��

)LJXUH�������1RUPDO�GXUDWLRQ�IRU�KRPHV�WR�EH�RFFXSLHG

7DEOH���� ����1RUPDO�GXUDWLRQ�IRU�KRPHV�WR�EH�RFFXSLHG
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&RQWHPSRUDU\�KRXVH � �� �� �� ��

3HUFHQWDJH �� ��� ��� ���
7RWDO � �� �� �� ��

3HUFHQWDJH �� ��� ��� ��� ����



ϭϴϵ

7KH�UHVXOWV�LQ�7DEOH���� DQG�)LJXUH����� GHPRQVWUDWH�WKDW�PRVW�KRPHV�DUH�RFFXSLHG�IRU�

ORQJ�SHULRGV����KRXUV�RU�PRUH��SHU�GD\��������������

2FFXSLHG�KRPHV�WHQG�WR�XVH�PRUH�HOHFWULFLW\�DQG�WKHLU�HOHFWULFLW\�XVDJH�YDULHV�VLJQLILFDQWO\�

IURP�GD\�WR�GD\�WKDQ�LQ�XQRFFXSLHG�KRPHV��7DEOH���� DQG�)LJXUH����� VKRZ�WKH�DYHUDJH�

KRXUV�RI�RFFXSDQF\�SHU�GD\��,W�FDQ�EH�QRWHG�WKDW�RFFXSDQF\�LV���KRXUV�RU�PRUH�SHU�GD\�

��������������7KH�SHULRG�RI�WKH�RFFXSDQF\�UHVXOWHG�LQ�KLJKHU�HOHFWULFLW\�FRQVXPSWLRQ�DQG�

KLJKHU�YDULDELOLW\�LQ�GD\�WR�GD\�FRQVXPSWLRQ�

x 8VLQJ�DLU�FRQGLWLRQLQJ

$OO� UHVSRQGHQWV� ����� RI� YHUQDFXODU� KRXVH� DQG� FRQWHPSRUDU\� KRXVH� ZHUH� DVNHG� WKH�

IROORZLQJ�TXHVWLRQ�

4��

$��,V�LW�LPSRUWDQW�WR�XVH�DLU�
FRQGLWLRQLQJ�LQ�\RXU�KRXVH"

<HV
1R

%��:KLFK�DUHDV�RI�WKH�KRXVH�DUH�
VXSSRUWHG�E\�WKH�DLU�FRQGLWLRQLQJ"

,Q�DOO�URRPV
,Q�WKH�PDMRULW\�URRPV
,Q�VRPH�URRPV

&��+RZ�RIWHQ�GR�\RX�XVH�WKH�DLU�
FRQGLWLRQLQJ"

$OO�WKH�\HDU
$OO�VXPPHU�WLPH
:KHQ� WKH� WHPSHUDWXUH� LV�
YHU\�KLJK
:KHQ� WKH� WHPSHUDWXUH� LV�
YHU\�ORZ

'��+RZ�PDQ\�KRXUV�SHU�GD\�LV�WKH�
DLU� FRQGLWLRQHU� XVHG� GXULQJ�
VXPPHU�WLPHV"

/HVV�WKDQ��KRXUV�SHU�GD\
����
�����
�����
2YHU�WKDQ���KRXUV�SHU�GD\

7KLV�TXHVWLRQ�ZDV�DVNHG�LQ�RUGHU�WR�LQYHVWLJDWH�WR�ZKDW�H[WHQW�WKH�UHVLGHQWV�GHSHQGHG�RQ�

XVLQJ� DLU� FRQGLWLRQLQJ� WR� DFKLHYH� LQWHUQDO� WKHUPDO� FRPIRUW�� ,W� ZDV� GLYLGHG� LQWR� IRXU�

VXEVHFWLRQV��7KH�ILUVW�VHFWLRQ�ZDV�WR�GLVFRYHU�WKH�SHUFHQWDJH�RI�WKH�UHVSRQGHQWV�XVLQJ�DLU�

FRQGLWLRQLQJ�WR�SURYLGH�WKHUPDO�FRPIRUW�LQ�WKHLU�KRXVHV��WKH�VHFRQG�VHFWLRQ�ZDV�XVHG�WR�

GLVFRYHU�WKH�SODFH�RI�XVLQJ�WKH�DLU�FRQGLWLRQLQJ�LQ�ERWK�KRXVH��DQG�WKH�WKLUG�VHFWLRQ�ZDV�

XVHG�WR�ILQG�RXW�KRZ�RIWHQ�ZDV�WKH�DLU�FRQGLWLRQLQJ�XVHG�IRU��)LQDOO\��LW�ZDV�DLPHG�WR�ILQG�

RXW�KRZ�ORQJ�D�SHULRG�RI�WLPH�WKH�UHVSRQGHQWV�XVH�DLU�FRQGLWLRQLQJ�



ϭϵϬ

7DEOH����R DQG�)LJXUH����� VKRZ�WKDW�������������RI�UHVSRQGHQWV�LQ�FRQWHPSRUDU\�KRXVLQJ�

XVH�DLU�FRQGLWLRQLQJ�XQLWV�DQG�������������RI�WKHP�GR�QRW�XVH�LW��:KLOH��RQO\�����������

RI�UHVSRQGHQWV�LQ�YHUQDFXODU�KRXVLQJ�XVH�DLU�FRQGLWLRQLQJ�XQLWV�DQG�������������RI�WKHP�

GR�QRW�XVH�LW��7KH�UHVXOW�VKRZ�WKDW�LQ�FRQWHPSRUDU\�KRXVHV��WKH�SDUWLFLSDQWV�GR�QRW�IHHO�

FRPIRUWDEOH�LQ�WKHLU�KRXVHV�ZLWKRXW�XVLQJ�DLU�FRQGLWLRQLQJ�XQLWV��7KDW�LV�GXH�WR�WKH�ODFN�

RI� SDVVLYH� GHVLJQ� WHFKQLTXHV� DQG� DOVR� WKH\� GR� QRW� KDYH� D� JRRG� UHVSRQVH� WR� FOLPDWH�

FRQGLWLRQV�

7DEOH�������8VLQJ�DLU�FRQGLWLRQLQJ

<HV 1R 7RWDO �

9HUQDFXODU�KRXVH � �� �� ���

3HUFHQWDJH �� ��� ����

&RQWHPSRUDU\�KRXVH �� �� �� ���

3HUFHQWDJH ��� ��� ����

7RWDO �� �� ��

3HUFHQWDJH ��� ��� ����

)LJXUH�������8VLQJ�DLU�FRQGLWLRQLQJ
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ϭϵϭ

7DEOH����� DQG�)LJXUH����� VKRZ�WKH�SODFH�RI�XVLQJ�DLU�FRQGLWLRQ�

7DEOH�������3ODFH�RI�XVLQJ�DLU�FRQGLWLRQLQJ
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3HUFHQWDJH ��� ��� ��� ����

7RWDO � �� �� ��
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)LJXUH�������3ODFH�RI�XVLQJ�DLU�FRQGLWLRQLQJ
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7DEOH����� DQG�)LJXUH����� VKRZ�WKH�SODFH�RI�XVLQJ�DLU�FRQGLWLRQ�

7DEOH������DQG�)LJXUH������VKRZ�WKDW������������RI�SHRSOH�LQ�FRQWHPSRUDU\�KRXVLQJ�PDNH�

XVH�RI�DLU�FRQGLWLRQLQJ�DQG�������������RI� WKHP�GR�QRW�XVH�LW��:KLOH�RQO\���������� LQ�

YHUQDFXODU� KRXVH� XVH� DLU�FRQGLWLRQ�� $V� LOOXVWUDWHG� LQ� 7DEOH� ����� DQG� )LJXUH� ������ ����

7DEOH�������7LPH�RI�XVLQJ�DLU�FRQGLWLRQLQJ�DQQXDO�
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)LJXUH�������7LPH�RI�XVLQJ�DLU�FRQGLWLRQLQJ�DQQXDO�
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��������RI� WKRVH�ZKR�XVH�DLU�FRQGLWLRQLQJ�XVH� LW� LQ� WKH�PDMRULW\�RI� WKH�URRPV�DQG�����

��������XVH�LW�LQ�VRPH�URRPV��$OVR��������������RI�WKH�UHVSRQGHQWV�XVH�DLU�FRQGLWLRQLQJ�

LQ�WKH�VXPPHU�WLPH�DQG�������������RI�WKHP�XVH�DLU�FRQGLWLRQLQJ�ZKHQ�WKH�WHPSHUDWXUH�

LV�YHU\�KLJK��7DEOH����� DQG�)LJXUH��������7KHVH�UHVXOWV�LQGLFDWH�WKDW�XVLQJ�DLU�FRQGLWLRQLQJ�

LQ�YHUQDFXODU�KRXVHV�LV�QRW�IHOW�WR�EH�DV�LPSRUWDQW�DV�XVLQJ�LW�LQ�WKH�FRQWHPSRUDU\�KRXVHV�

ZKHUH�LW�LV�QHHGHG�WR�DFKLHYH�LQWHUQDO�WKHUPDO�FRPIRUW��7KLV�FRQILUPV�WKH�QHHG�IRU�XVLQJ�

SDVVLYH�GHVLJQ�WHFKQLTXHV�LQ�KRXVHV�LQ�WKH�IXWXUH�LQ�RUGHU�WR�UHGXFH�GHSHQGHQF\�RQ�DLU�

FRQGLWLRQLQJ�

)LJXUH������� $YHUDJH�SHULRG�SHU�GD\�RI�XVLQJ�DLU�FRQGLWLRQLQJ�LQ�KRPH

7DEOH��������$YHUDJH�SHULRG�SHU�GD\�RI�XVLQJ�DLU�FRQGLWLRQLQJ�LQ�KRPH
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ϭϵϰ

$V�PHQWLRQHG� EHIRUH� LQ� 7DEOH� ��� DQG� )LJXUH� ������PRVW� KRPHV� DUH� RFFXSLHG� IRU� ORQJ�

SHULRGV����KRXUV�RU�HYHQ�PRUH��SHU�GD\� 7DEOH����� DQG�)LJXUH����� VKRZ�WKH�SHULRG�RI�

XVLQJ�DLU�FRQGLWLRQLQJ� LQ� WKH�KRXVHV�GXULQJ�WKH�\HDU��ZKLOH�7DEOH������DQG�)LJXUH������

VKRZ�WKH�SHULRG�LQ�GD\WLPH��,Q�PRQWKV�RI�KRW�VXPPHU�������������RI�WKH�UHVSRQGHQWV�DUH�

XVHG�DLU�FRQGLWLRQ�EHWZHHQ�������KRXUV�DQG�WKLV�UHIOHFWV� WKH�KLJK�N:K�DUH�XVHG� LQ�KRW�

VXPPHU�� $OVR�� ���� �������� RI� WKH� UHVLGHQWV� LQ� FRQWHPSRUDU\� KRXVHV� ZKR� XVH� DLU�

FRQGLWLRQLQJ�XVH�LW�LQ�WKH�VXPPHU�WLPH�ZKHQ�WKH�WHPSHUDWXUH�LV�YHU\�KLJK�7KHVH�UHVXOWV�

LQGLFDWH�WKDW�XVLQJ�DLU�FRQGLWLRQLQJ�LQ�YHUQDFXODU�KRXVHV�LV�QRW�IHOW�WR�EH�DV�LPSRUWDQW�DV�

XVLQJ�LW�LQ�WKH�FRQWHPSRUDU\�KRXVHV�ZKHUH�LW�LV�QHHGHG�WR�DFKLHYH�LQWHUQDO�WKHUPDO�FRPIRUW�

OHYHOV��7KLV�FRQILUPV�WKH�QHHG�IRU�XVLQJ�SDVVLYH�GHVLJQ�WHFKQLTXHV�LQ�KRXVHV�LQ�WKH�IXWXUH�

LQ�RUGHU�WR�UHGXFH�GHSHQGHQF\�RQ�DLU�FRQGLWLRQLQJ��

x 5HVSRQGHQWV
�RSLQLRQV�RQ�KRZ�WR�WDFNOH�KLJK�WHPSHUDWXUHV

$OO� UHVSRQGHQWV� ����� RI� YHUQDFXODU� KRXVH� DQG� FRQWHPSRUDU\� KRXVH� ZHUH� DVNHG� WKH�

IROORZLQJ�TXHVWLRQ�

4��� ,I� HOHFWULFLW\� LV� RII�
ZKDW�ZLOO�\RX�GR�WR�HVFDSH�
D�KLJK�WHPSHUDWXUH"

2SHQ� ZLQGRZV� WR� SURPRWH�
FURVV�YHQWLODWLRQ
YLVLW� D� IDPLO\� WKDW� KDYH� DQ� DLU�
FRQGLWLRQHU
6LW�LQ�WKH�JDUGHQ��RU�FRXUW\DUG�
*R�WR�GR�VKRSSLQJ
2WKHU��SOHDVH�VSHFLI\�

7KLV� TXHVWLRQ� ZDV� WR� LQYHVWLJDWH� UHVSRQGHQWV
� VROXWLRQV� RQ� KRZ� WR� WDFNOH� KLJK�

WHPSHUDWXUHV� LQ�FDVHV�ZKHUH�DLU�FRQGLWLRQLQJ�ZDV�QRW�XVHG�RU�GXULQJ�JHQHUDWRU�KRXUV���

7KH�UHVSRQGHQWV�JDYH�WKH�VXJJHVWLRQV�UHSRUWHG�LQ�7DEOH����� DQG�)LJXUH�������������������

RI�WKH�UHVSRQGHQWV�FKRVH�WR�RSHQ�ZLQGRZV�WR�JHW�FURVV�FXUUHQWV�RI�DLU��WKLV�LQGLFDWHV�WKH�

LPSRUWDQFH� RI� DGHTXDWH� GHVLJQLQJ� RI� GZHOOLQJV� WR� DOORZ� VXLWDEOH� DLU� PRYHPHQW�� 7KLV�

LQGLFDWHV� WKH� LPSRUWDQFH� RI� WKH� ZLQGRZV
� ORFDWLRQ� DQG� VL]H� LQ� DFKLHYLQJ� VXLWDEOH� DLU�

PRYHPHQWV�
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7DEOH�������6ROXWLRQ�IRU�WDFNOLQJ�KLJK�WHPSHUDWXUHV
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)LJ�������6ROXWLRQ�IRU�WDFNOLQJ�KLJK�WHPSHUDWXUHV







ϭϵϴ

7DEOH�������'HVFULELQJ�WKH�YHUQDFXODU�,UDTL�DUFKLWHFWXUH��6KRZV�EURDG�
FDWHJRULHV�DQG�SHUFHQWDJHV�E\ UHVSRQGHQWV

NH\�IXQFWLRQDO�DVSHFWV
6RFLRFXOWXUDO�

DVSHFWV
(QYLURQPHQWDO�

DVSHFWV 7RWDO �

9HUQDFXODU�KRXVH �� � �� ���

3HUFHQWDJH ��� ���

&RQWHPSRUDU\�KRXVH �� �� �� ���

3HUFHQWDJH ��� ���

7RWDO �� �� ��

3HUFHQWDJH ��� ��� ����

7DEOH� ���� VKRZV WKDW� ���� �������� RI� UHVSRQGHQWV� LQ� YHUQDFXODU� KRXVLQJ� DVVRFLDWH�

YHUQDFXODU�DUFKLWHFWXUH�ZLWK�VRFLR�FXOWXUDO�DVSHFWV�DQG������������RI�WKHP�DVVRFLDWH�WKH�

YHUQDFXODU� DUFKLWHFWXUH� ZLWK� HQYLURQPHQWDO� DVSHFWV�� :KLOH� RQO\� ���� �������� RI�

UHVSRQGHQWV�LQ�FRQWHPSRUDU\�KRXVLQJ�DVVRFLDWH�WKH�YHUQDFXODU�DUFKLWHFWXUH�ZLWK�DQG�����

��������RI� WKHP�DVVRFLDWH� WKH�YHUQDFXODU� DUFKLWHFWXUH�ZLWK� HQYLURQPHQWDO� DVSHFWV��7KH�

UHVXOWV�VKRZ�WKDW�LQ�YHUQDFXODU�KRXVHV��WKH�VRFLR�FXOWXUDO�DVSHFWV�DSSHDU�PRVW�IUHTXHQWO\�

LQ�SDUWLFLSDQWV·�UHVSRQVHV��'HVSLWH�� LQ�FRQWHPSRUDU\�KRXVHV�� WKH�HQYLURQPHQWDO�DVSHFWV�

DSSHDUHG�WKH�PRVW�IUHTXHQW�SRVVLELOLW\�

$V� VKRZ� LQ� 7DEOH� ���� WKH� UHVSRQVHV� FODVVLILHG� LQWR� WZR� EURDG� FDWHJRULHV�� WKH�

HQYLURQPHQWDO�DQG�WKH�VRFLDO�FXOWXUDO�DVSHFWV��(DFK�FDWHJRU\�LQFOXGHV�VXEFDWHJRULHV�DV�

EHORZ�



ϭϵϵ

x 3HUFHQWDJH�RI�SHRSOH�WKDW�ZDQW�D�YHUQDFXODU�IHDWXUH�LQ�WKHLU�FXUUHQW�RU�IXWXUH�KRXVH

$OO� UHVSRQGHQWV� ����� RI� YHUQDFXODU� KRXVH� DQG� FRQWHPSRUDU\� KRXVH� ZHUH� DVNHG� WKH�

IROORZLQJ�TXHVWLRQ�

4��� $VVXPLQJ� WKHUH� ZHUH� QR�
SUDFWLFDO� RU� ILQDQFLDO� EDUULHUV�� ZRXOG�
\RX�OLNH�WR�LQFOXGH�YHUQDFXODU�IHDWXUHV�
�VXFK�DV�FRXUW\DUG��HWF���RU�WHFKQLTXHV�
LQ�\RXU�FXUUHQW�RU�IXWXUH�KRXVH"

�3OHDVH�WLFN�RQH�

<HV��*R�WR�TXHVWLRQ���

1R

7KLV�TXHVWLRQ�ZDV�LQWHQGHG�WR�VHH�KRZ�PXFK�UHSUHVHQWDWLYH�UHFRJQLWLRQ�DQG�GHVLUH�IRU�WKH�

YHUQDFXODU�IHDWXUHV��VXFK�DV�FRXUW\DUG«��HWF���ZDV�LQ�WKH�ILUVW�VWDJH�RI�WKH�VWXG\�

7DEOH�������3HUFHQWDJH�RI�SHRSOH�WKDW�ZDQW�D�YHUQDFXODU�IHDWXUHV�LQ�WKHLU�
FXUUHQW�RU�IXWXUH�KRXVH

<HV 1R 7RWDO �
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3HUFHQWDJH ��� ���

&RQWHPSRUDU\�KRXVH �� � �� ���

3HUFHQWDJH ��� ���

7RWDO �� �� ��

3HUFHQWDJH ��� ��� ����

)LJXUH�������3HUFHQWDJH�RI�SHRSOH�WKDW�ZDQW�D�YHUQDFXODU�IHDWXUHV�LQ�WKHLU�FXUUHQW�RU�
IXWXUH�KRXVH
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7DEOH����� DQG�)LJXUH����� VKRZ�WKDW�DQ�RYHUZKHOPLQJ�PDMRULW\�RI�WKH�SDUWLFLSDQWV��L�H�����

�����������GHVLUH�YHUQDFXODU�IHDWXUHV��VXFK�DV�FRXUW\DUG��LQ�WKHLU�FXUUHQW�RU�IXWXUH�KRPHV��

7KLV�PHDQV� WKDW� WKH� UHVSRQGHQWV� DUH� OLNHO\� WR� DFFHSW� WKH� ILQDO� GHVLJQ� VWUDWHJLHV�ZKHUH�

VROXWLRQV� ZLOO� EH� VXJJHVWHG� WKDW� LQFOXGH� ERWK� YHUQDFXODU� DUFKLWHFWXUH� DQG� SDVVLYH�

VROXWLRQV�

x 3ULPDU\�PRWLYH�IRU�DGGLQJ�YHUQDFXODU�IHDWXUHV��VXFK�DV�FRXUW\DUG«HWF��

$OO� UHVSRQGHQWV� ����� RI� YHUQDFXODU� KRXVH� DQG� FRQWHPSRUDU\� KRXVH� ZHUH� DVNHG� WKH�

IROORZLQJ�TXHVWLRQ�

7DEOH�������5HDVRQV�IRU�LPSOHPHQWLQJ�YHUQDFXODU�IHDWXUHV
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)LJXUH������ 5HDVRQV�IRU�LPSOHPHQWLQJ�YHUQDFXODU�IHDWXUHV

$V�VKRZQ�LQ�7DEOH����� DQG�)LJXUH�������HQYLURQPHQWDO�DVSHFWV�ZHUH�UHFRJQLVHG�WR�EH�WKH�

PRVW� FRPPRQ�PRWLYH� E\� ����� �������� RI� UHVSRQGHQWV� �ZKR� DQVZHU� \HV� LQ�4����� ����

�������� PHQWLRQHG� FXOWXUH� DQG� LGHQWLW\� ZKLOH� DERXW� ��� ������� VWDWHG� DHVWKHWLF� DQG�

TXDOLWLHV�DV�WKH�PRWLYH��������������RI�WKH�UHVSRQGHQW·V�FKRLFH�RWKHUV�DQG�PHQWLRQHG�WKDW�

DOO�RSWLRQV�PRWLYH�WKHP��7KHUHIRUH��LW�FDQ�EH�VWDWHG�WKDW�WKH�DQDO\VLV�RI�WKH�GDWD�REWDLQHG�

IURP� WKLV� TXHVWLRQ� VKRZV� WKH� PL[� RI� GLIIHUHQW� IHDWXUHV� UHFRJQLVHG� E\� UHVSRQGHQWV� LQ�

FKRRVLQJ�PRWLYHV�IRU�LPSOHPHQWLQJ�YHUQDFXODU�IHDWXUHV�
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x 7KH�PRVW�YDOXHG�TXDOLWLHV�LQ�YHUQDFXODU�IHDWXUHV

$OO� UHVSRQGHQWV� ����� RI� YHUQDFXODU� KRXVH� DQG� FRQWHPSRUDU\� KRXVH� ZHUH� DVNHG� WKH�

IROORZLQJ�TXHVWLRQ�

4��

:KDW� DUH� WKH� PRVW�
YDOXHG� DV� ZHOO� DV�
DSSHDOLQJ� TXDOLWLHV�
WKDW� \RX� DVVRFLDWH�
ZLWK�WKH�YHUQDFXODU�
GHVLJQ� IHDWXUHV�
�VXFK�DV�FRXUW\DUG��

�3OHDVH�WLFN�RQH�RU�PRUH�RI�WKH�ER[HV�EHORZ�
3ULYDF\

,WV�IRUP�DQG�VKDSH

7UDQTXLOOLW\��TXLHW��FDOP�DQG�UHOD[DWLRQ

6SDFLRXVQHVV��RSHQQHVV�WR�WKH�VN\

3URWHFWLRQ�DQG�VHFXULW\�IURP�VWUHHWV

8VH�RI�JUHHQ�VSDFHV��SODQWV��VKUXEV��WUHHV��DQG�VR�RQ�

&RROLQJ�DQG�QDWXUDO�YHQWLODWLRQ

1DWXUDO�VXQOLJKW�LQ�WKH�KRXVHV

6RFLDO�VSDFH�DQG�VWURQJHU�IDPLO\�WLHV

,GHQWLW\��VHOI�H[SUHVVLRQ�

2WKHUV��SOHDVH�LQGLFDWH

7KLV� TXHVWLRQ� ZDV� DQ� H[WHQVLRQ� RI� TXHVWLRQ� �� LQ� WKDW� LW� DOVR� DWWHPSWHG� WR� IXUWKHU�

XQGHUVWDQG�SHRSOH·V�PRWLYHV�IRU�DGGLQJ�D�YHUQDFXODU�IHDWXUH�E\�H[DPLQLQJ�WKH�TXDOLWLHV�

WKDW�WKH\�YDOXH�LQ�WKH�YHUQDFXODU�IHDWXUHV�

7DEOH�������9HUQDFXODU�IHDWXUHV�TXDOLWLHV�ZKLFK�DUH�YDOXHG
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9HUQDFXODU�
KRXVH � � � � � � � � � � � ��

SHUFHQWDJH �� �� �� �� �� �� �� �� �� �� ��

&RQWHPSRUD
U\�KRXVH �� � � � � �� � � �� � � ��

SHUFHQWDJH ��� �� �� �� �� ��� �� �� ��� �� ��

7RWDO �� � � � � �� � � �� � � ��

SHUFHQWDJH ��� �� �� �� �� ��� �� �� ��� �� �� ��
��

�7KH�SDUWLFLSDQWV�LGHQWLILHG�DOO�RSWLRQV�DV�WKH�PRVW�YDOXHG�TXDOLWLHV�RI�YHUQDFXODU�IHDWXUHV



ϮϬϯ

)LJXUH�������7KH�SDUWLFLSDQWV�YDOXHG�PDQ\�TXDOLWLHV�LQ�YHUQDFXODU�IHDWXUHV

7KH�UHVXOWV�REWDLQHG�LQ�WKLV�TXHVWLRQ�DOLJQHG�ZHOO�ZLWK�TXHVWLRQ���·V�UHVXOWV��7R�HODERUDWH��

WKH� UHVXOWV� VXJJHVWHG� WKDW� WKH� HQYLURQPHQWDO� DV� ZHOO� FXOWXUDO� TXDOLWLHV� DUH� GHHPHG�

VLJQLILFDQW�E\�UHVSRQGHQWV��,Q�IDFW��������������RI�WKH�UHVSRQGHQWV�LQGLFDWHG�WKDW�VWURQJ�

IDPLO\�WLHV�DV�ZHOO�DV�VRFLDO�VSDFHV�DUH�WKH�KLJKO\�GHVLUDEOH�TXDOLWLHV�RI�YHUQDFXODU�IHDWXUHV��

,Q� WHUPV� RI� RWKHU� SRWHQWLDO� TXDOLWLHV�� DERXW� ���� �������� LGHQWLILHG� JUHHQ� VSDFHV�� ����

��������UHFRJQLVHG�SULYDF\������������LGHQWLILHG�VSDFLRXVQHVV�DQG�RSHQQHVV������������

LGHQWLILHG�UHOD[DWLRQ��FDOPQHVV�DQG�WUDQTXLOOLW\������������LGHQWLILHG�QDWXUDO�VXQOLJKW�����

������� LGHQWLILHG� VHFXULW\� DQG� SURWHFWLRQ�� ��� ������� LGHQWLILHG� FRROLQJ� DQG� QDWXUDO�

YHQWLODWLRQ������������LGHQWLILHG�RWKHU�TXDOLWLHV�DQG�����������LGHQWLILHG�LGHQWLW\�DQG�VHOI�

H[SUHVVLRQ��7DEOH����� GHPRQVWUDWHV�WKH�IUHTXHQF\�YHUVXV�SHUFHQWDJH�EUHDNGRZQ��)LJXUH�

���� GHPRQVWUDWHV�WKH�FKRLFHV�RI�UHVSRQGHQWV�
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dƌĂŶƋƵŝůůŝƚǇ͕�ƋƵŝĞƚ͕
ĐĂůŵ�ĂŶĚ�ƌĞůĂǆĂƚŝŽŶ

^ƉĂĐŝŽƵƐŶĞƐƐ͕
ŽƉĞŶŶĞƐƐ�ƚŽ�ƚŚĞ�ƐŬǇ

WƌŽƚĞĐƚŝŽŶ�ĂŶĚ
ƐĞĐƵƌŝƚǇ�ĨƌŽŵ�ƐƚƌĞĞƚƐ
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�ŽŽůŝŶŐ�ĂŶĚ�ŶĂƚƵƌĂů
ǀĞŶƚŝůĂƚŝŽŶ

EĂƚƵƌĂů�ƐƵŶůŝŐŚƚ�ŝŶ�ƚŚĞ
ŚŽƵƐĞƐ

^ŽĐŝĂů�ƐƉĂĐĞ�ĂŶĚ
ƐƚƌŽŶŐĞƌ�ĨĂŵŝůǇ�ƚŝĞƐ

/ĚĞŶƚŝƚǇ͕�ƐĞůĨͲ
ĞǆƉƌĞƐƐŝŽŶ

KƚŚĞƌƐ



ϮϬϰ

x %DUULHUV�DQG�OLPLWDWLRQV�H[SHULHQFHG�E\�UHVLGHQWV�LQ�DGRSWLQJ�YHUQDFXODU�IHDWXUHV��

$OO� UHVSRQGHQWV� �����RI�YHUQDFXODU�KRXVH�DQG�FRQWHPSRUDU\�KRXVH�ZHUH�DVNHG�WKH�

IROORZLQJ�TXHVWLRQ�

7DEOH����� DQG�)LJXUH����� VKRZ�WKH�SRWHQWLDO�EDUULHUV�WR�WKH�XVH�RI�FRXUW\DUGV�

7DEOH�������3RWHQWLDO�EDUULHUV�WR�WKH�XVH RI�FRXUW\DUGV

6WURQJO\�
DJUHH

$JUHH 1HXWUDO 'LVDJUHH
6WURQJO\
GLVDJUHH

3RVVHVVLRQ�RI�VPDOO�ODQGV �� �� � � �

3HUFHQWDJH ��� ��� �� �� ��

5HVHPEODQFH� WR� YHUQDFXODU�
GHVLJQV

� � �� �� ��

3HUFHQWDJH �� �� ��� ��� ���

6RFLDO� WUDQVIRUPDWLRQ� LQ� WHUPV�
RI�,UDT·V�FXOWXUH

� � �� �� ��

3HUFHQWDJH �� �� ��� ��� ���

$EVHQFH� RI� JRYHUQPHQWDO�
UHJXODWLRQV

�� �� �� � �

3HUFHQWDJH ��� ��� ��� �� ��

,QFUHDVHG�UHDO�HVWDWH�FRVWV �� �� � � �

3HUFHQWDJH ��� ��� �� �� ��

/DFN�RI�UHVLGHQWLDO�ODQGV �� �� �� � �

3HUFHQWDJH ��� ��� ��� �� ��

,UDT·V�KRXVLQJ�FULVLV �� �� �� � �

3HUFHQWDJH ��� ��� ��� �� ��



ϮϬϱ

)LJXUH������ 3RWHQWLDO�EDUULHUV�WR�WKH�XVH�RI�FRXUW\DUGV

7DEOH����� DQG�)LJXUH����� VKRZ�WKDW�������������RI�WKH�UHVSRQGHQWV�DJUHHG�VWURQJO\�WKDW�

WKH\�SUHIHU�QRW�WR�XVH�D�FRXUW\DUG�GXH�WR�WKH�YHU\�KLJK�SULFHV�IRU�H[LVWLQJ�UHDO�HVWDWH��,UDT·V�

KRXVLQJ� FULVLV� ZLWK� ���� RI� UHVSRQGHQWV� ZKR� VWURQJO\� DJUHHG� ������������ RU� DJUHHG�

������������� VFDUFLW\�RI� UHVLGHQWLDO� ODQG�ZLWK�������������RI� UHVSRQGHQWV�ZKR�VWURQJO\�

DJUHHG� ������������ RU� DJUHHG� ������������� DQG� WKH� VFDUFLW\� DQG� LQHIIHFWLYHQHVV� RI�

JRYHUQPHQW� UHJXODWLRQV� WR� SURPRWH� WKH� XVH� RI�ZLWK� ���� �������� RI� UHVSRQGHQWV�ZKR�

VWURQJO\�DJUHHG�������������RU�DJUHHG��������������7KH�KRXVLQJ�FULVLV�LQ�,UDT�ZDV�VWDWHG�

E\�PRVW� UHVSRQGHQWV� WR� EH� WKH�SULPDU\� UHDVRQ� WKDW�GLVFRXUDJHV�SHRSOH� IURP�XVLQJ�RU�

EXLOGLQJ�FRXUW\DUGV�LQ�WKHLU�FXUUHQW�RU�IXWXUH�UHVLGHQWLDO�VSDFHV�
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x 3UHIHUUHG�W\SHV�RI�KRXVHV

$OO� UHVSRQGHQWV� ����� RI� YHUQDFXODU� KRXVH� DQG� FRQWHPSRUDU\� KRXVH� ZHUH� DVNHG� WKH�

IROORZLQJ�TXHVWLRQ�

4���

:KDW� NLQG� RI�
KRXVHV� GR� \RX�
SUHIHU�WR�OLYH�LQ"�
:K\"

9HUQDFXODU�KRXVHV

&RQWHPSRUDU\�KRXVHV

&RQWHPSRUDU\� KRXVHV� ZLWK�
YHUQDFXODU�VW\OH

QHZ� KRXVHV� ZKLFK� FRPELQHG�
�YHUQDFXODU�� &RQWHPSRUDU\��
WHFKQRORJ\�

5HVSRQGHQWV�ZHUH�DVNHG�WR�FKRRVH�ZKDW�NLQG�RI�KRXVHV�WKH\�SUHIHUUHG�IURP�WKH�RSWLRQV�

RI� ´YHUQDFXODU� KRXVHµ�� ´FRQWHPSRUDU\� KRXVHµ�� ´FRQWHPSRUDU\� KRXVH� ZLWK� YHUQDFXODU�

VW\OHµ��QHZ�KRXVH�ZLWK�FRPELQHG�YHUQDFXODU�DQG�FRQWHPSRUDU\�WHFKQRORJ\µ��

7DEOH�������3UHIHUUHG�W\SH�RI�KRXVHV
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&RQWHPSRUDU\�KRXVH �� �� � � �� ���

3HUFHQWDJH ��� ��� �� ��

7RWDO �� �� � � ��

3HUFHQWDJH ��� ��� �� �� ����



ϮϬϳ

)LJXUH��������3UHIHUUHG�W\SH�RI�KRXVHV

7DEOH����� DQG�)LJXUH����� VKRZ�WKDW�������������SUHIHUUHG�WR�OLYH�LQ�PRGHUQ�KRXVHV�ZLWK�

YHUQDFXODU�GHVLJQ�DV�DQ�RSWLRQ�WR�XVH�LQ�FRQWHPSRUDU\�WHFKQRORJ\��$OWKRXJK�RQO\����RI�

UHVSRQGHQWV�SUHIHUUHG� WR� OLYH� LQ� D� WUXO\�YHUQDFXODU� KRXVH�� D� IXUWKHU� ���� ��������ZHUH�

ZLOOLQJ�WR�OLYH�LQ�KRXVHV�ZLWK�YHUQDFXODU�IHDWXUHV�VW\OLQJ��2QO\����������SUHIHUUHG�WR�OLYH�

LQ� ZKROO\� FRQWHPSRUDU\� KRXVHV�� 7KLV� VKRZV� WKDW� SHRSOH� GR� OLNH� WKH� DGYDQWDJHV� RI�

FRQWHPSRUDU\�DQG�YHUQDFXODU�W\SHV�RI�KRXVLQJ��7KLV�PHDQV�WKDW�WKH�UHVSRQGHQWV�DUH�OLNHO\�

WR� DFFHSW� WKH� ILQDO� JXLGHOLQHV� ZKHUH� VROXWLRQV� ZLOO� EH� VXJJHVWHG� WKDW� LQFOXGH� ERWK�

YHUQDFXODU�DUFKLWHFWXUH�DQG�SDVVLYH�VROXWLRQV�
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ϮϬϴ

������3DUW�(��3XEOLF�LQIRUPDWLRQ�DQG�NQRZOHGJH�RI�KLJKO\�HIILFLHQW�PRGHUQ�

KRPHV�

7KLV�VHFWLRQ�SUHVHQWV�WKH�DQDO\VLV�RI�WKH�UHVSRQGHQWV������WR ILQG�RXW�WKHLU�RSLQLRQ�RQ�ZKDW�

H[DFWO\�DERXW�WKH�NQRZOHGJH�RI�ORZ�HQHUJ\�KRPHV�

x 6XVWDLQDEOH��ORZ�HQHUJ\�KRXVH

$OO� UHVSRQGHQWV� ����� RI� YHUQDFXODU� KRXVH� DQG� FRQWHPSRUDU\� KRXVH� ZHUH� DVNHG� WKH�

IROORZLQJ�TXHVWLRQ�

4��

$�� 'R� \RX� XQGHUVWDQG� WKH�

FRQFHSWV� RI� VXVWDLQDEOH�� ORZ�

HQHUJ\�RU�JUHHQ�EXLOGLQJ"

3OHDVH�WLFN�WKH�DSSURSULDWH�ER[

<HV��*R�WR�TXHVWLRQ�%�DQG�&�����

1R

,�GRQ·W�NQRZ

%��,I�\HV��$���SOHDVH�LQGLFDWH�WKH�

VRXUFHV�RI�\RXU�XQGHUVWDQGLQJ"

,QWHUQHW�

0HGLD�

1HZV�

79

([SHULHQFHV�

$GYHUWLVLQJ�

2WKHUV�

&��,I�\RXU�DQVZHU��$��LV�\HV��GR�

\RX� WKLQN� WKDW� KRXVHV� WKDW�

LQFRUSRUDWH� WKHVH� IHDWXUHV� DUH�

PRUH� H[SHQVLYH� WKDQ� RWKHU�

KRXVHV"

0RUH�H[SHQVLYH

/HVV�H[SHQVLYH

3OHDVH�H[SODLQ�\RXU�DQVZHU�EHORZ

7KLV� TXHVWLRQ�ZDV� GHVLJQHG� WR� LQYHVWLJDWH� WKH� UHVSRQGHQW·V� NQRZOHGJH�RI� ORZ� HQHUJ\�

KRXVHV�� ,W�ZDV� GLYLGHG� LQWR� WZR� VXEVHFWLRQV�� 7KH� ILUVW� VXEVHFWLRQ�ZDV� WR� ILQG� RXW� WKH�

SHUFHQWDJH�RI�WKRVH�UHVSRQGHQWV�ZKR�KDYH�DQ�XQGHUVWDQGLQJ�RI�ORZ�HQHUJ\�KRXVHV��DQG�

WKH VHFRQG�VXEVHFWLRQ�FRQFHUQHG�WKH�H[SHQVH�RI�SURGXFLQJ�WKHVH�NLQGV�RI�KRXVHV��
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)LJXUH������ NQRZOHGJH�FRQFHUQLQJ�ORZ�HQHUJ\�KRXVH

7DEOH����� DQG�)LJXUH����� VKRZ�WKDW�PRUH�WKDQ�������������RI�WKH�ZKROH�UHVSRQGHQWV�KDG�

QR�NQRZOHGJH�FRQFHUQLQJ�ORZ�HQHUJ\�KRXVHV��ZKLOH�������������KDG�NQRZOHGJH�DERXW�LW��

7DEOH������VKRZV�WKDW�������������RI�WKH�UHVSRQGHQWV�LQ�FRQWHPSRUDU\�DUHD�DUH�VWURQJO\�

NQRZOHGJHDEOH�RQ�WKH�WRSLF�RI�KLJKO\�HQHUJ\�HIILFLHQW�KRPHV���7DEOH��������EXW�OHVV�WKDQ�

KDOI� ������������ UHVSRQVH� LQGLFDWH� D� ODFN� RI� LQIRUPDWLRQ�� 5HVSRQGHQWV� ZKR� YLVLW� RU�

FRQVXPH� YLVXDO� PHGLD� DQG� RU� WDNH� SDUW� LQ� VRFLDO� JDWKHULQJV� WHQG� WR� EH� PRUH�

NQRZOHGJHDEOH� DQG� LQIRUPHG� RQ� KLJKO\� HQHUJ\� HIILFLHQW� KRPHV� DQG� VRPH� SRVVHVV�

VSHFLDOLVDWLRQ�LQ�WKH�ILHOGV�RI�VXVWDLQDELOLW\�DQG�HQHUJ\�GHVLJQ��

7KH�UHVXOWV�LQ�7DEOH����� LQGLFDWH�WKDW��������������RI�WKH�UHVSRQGHQWV�LQ�YHUQDFXODU�KRXVH�

KDYH�QR�NQRZOHGJH�RQ�ORZ�HQHUJ\�KRXVHV��7KLV�PHDQV� WKDW�SHRSOH�DUH�XQDZDUH�RI� WKH�
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7DEOH�������NQRZOHGJH�FRQFHUQLQJ�ORZ�HQHUJ\�KRXVH

<HV 1R
,�GRQ·W�

NQRZ
7RWDO �

9HUQDFXODU�KRXVH � �� � �� ���

3HUFHQWDJH ��� ��� �� ����

&RQWHPSRUDU\�KRXVH �� �� � �� ���

3HUFHQWDJH ��� ��� �� ����

7RWDO �� �� � ��

3HUFHQWDJH ��� ��� �� ����



ϮϭϬ

LPSDFW�ZKLFK�VXVWDLQDEOH�KRXVHV�GHVLJQ�FRXOG�KDYH�RQ�WKHLU�RZQ�OLYHV�LI�LW�ZDV�SURYLGHG���

)URP� WKLV�� LW� FDQ� EH� DVVXPHG� WKDW� PRUH� LQIRUPDWLRQ� RQ� ORZ� HQHUJ\� GHVLJQ� WKURXJK�

GLIIHUHQW�NLQGV�RI�PHGLD�FRXOG�EH�EHQHILFLDO�

$QVZHU 5HDVRQV

0RUH�H[SHQVLYH

�����

x ,W�QHHGV�VSHFLDO�PDWHULDOV

x 7KH�EXLOGLQJ�PDWHULDOV�XVHG�DUH�YHU\�H[SHQVLYH�

x ,W�GHSHQGV�RQ�XVLQJ�QHZ�WHFKQRORJLHV��

x ,W�LV�YHU\�H[SHQVLYH�EHFDXVH�WKH�EXLOGLQJ�PDWHULDOV�DUH�LPSRUWHG�

/HVV�H[SHQVLYH

�����

x 7KH�UHVXOWV�RI�XVLQJ�WKHVH�NLQG�RI�EXLOGLQJ�FRQFHSWV�FDQ�EH�VHHQ�

DIWHU�D�SHULRG�RI�WLPH�

x ,W�LV�GHSHQGHQW�RQ�XVLQJ�QDWXUDO�UHVRXUFHV�

)LJXUH�������&RVW�RI�VXVWDLQDEOH��ORZ�HQHUJ\�KRXVH

ϱϭй

ϱϭй

ϱϬй

ϰϵй

ϰϵй

ϱϬй

Ϭй ϭϬй ϮϬй ϯϬй ϰϬй ϱϬй ϲϬй ϳϬй ϴϬй ϵϬй ϭϬϬй

dŽƚĂů

�ŽŶƚĞŵƉŽƌĂƌǇ�ŚŽƵƐĞ

sĞƌŶĂĐƵůĂƌ�ŚŽƵƐĞ

DŽƌĞ�ĞǆƉĞŶƐŝǀĞ >ĞƐƐ��ǆƉĞŶƐŝǀĞ

7DEOH�������NQRZOHGJH�FRQFHUQLQJ�ORZ�HQHUJ\�KRXVH
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9HUQDFXODU�KRXVH � � ����

3HUFHQWDJH ��� ���

&RQWHPSRUDU\�KRXVH �� �� �����

3HUFHQWDJH ��� ���

7RWDO �� �� �����

3HUFHQWDJH ��� ��� ����



Ϯϭϭ

7KH�VHFRQG�VXEVHFWLRQ�LQGLFDWHG�WKDW�������������RI�WKRVH�ZKR�DQVZHUHG�\HV��LQ�4���$��

DVVXPHG�WKDW�ORZ�HQHUJ\�KRXVHV�DUH�PRUH�H[SHQVLYH�WKDQ�WKHLU�FXUUHQW�KRXVHV�DQG�WKH�

RWKHU�������������WKRXJKW�WKDW�WKH\�ZHUH�FKHDSHU��7KH\�JDYH�WKH�UHDVRQV�SUHVHQWHG�LQ�

�7DEOH� ���� DQG� )LJXUH� ������� 7KH� UHVSRQGHQW·V� WKRXJKWV� RQ� ZK\� D� VXVWDLQDEOH� KRXVH�

ZRXOG�EH�PRUH�RU�OHVV H[SHQVLYH�WKDQ�D�FRQWHPSRUDU\�KRXVH�ZHUH�UHFRUGHG�LQ�)LJXUH������

x DGRSWLRQ�RI�VXVWDLQDEOH��ORZ�HQHUJ\�KRXVH

7KH� UHVSRQGHQWV� ZKR� DQVZHUHG� \HV� LQ� TXHVWLRQ� ��� �������� RI� YHUQDFXODU� KRXVH� DQG�

FRQWHPSRUDU\�KRXVH�ZHUH�DVNHG�WKH�IROORZLQJ�TXHVWLRQ�

4��

'R \RX�DJUHH�RU�GLVDJUHH�WKDW�,UDTL�

EXLOGLQJV� QHHG� WR� DGRSW� PRUH�

HQHUJ\� HIILFLHQW� GHVLJQV� WKDW�

ZRXOG� VDYH� HQHUJ\� DQG� UHGXFH�

&2��HPLVVLRQV�

3OHDVH�WLFN�WKH�DSSURSULDWH�ER[

<HV�

1R

7KLV� TXHVWLRQ� ZDV� GHVLJQHG� WR� LQYHVWLJDWH� WKH� UHVSRQGHQWV
� DJUHHPHQW� WR� SURPRWH�

VXVWDLQDEOH��ORZ�HQHUJ\�GHVLJQ��$�GHFLVLYH�LQGLFDWLRQ�LV�WKDW�������������RI�SDUWLFLSDQWV�

DQVZHULQJ�\HV�LQ�TXHVWLRQ�����DJUHH�WR�SURPRWH�VXVWDLQDEOH��ORZ�HQHUJ\�KRXVHV�LQ�,UDT�LQ�

WKH�IXWXUH��7DEOH����� DQG�)LJXUH��������

7DEOH�����C���$GRSWLRQ�ORZ�HQHUJ\�KRXVH�LQ�IXWXUH

<HV� 1R� 7RWDO

9HUQDFXODU�KRXVH � � ����

3HUFHQWDJH �� ��

&RQWHPSRUDU\�KRXVH �� � �����

3HUFHQWDJH ��� ��

7RWDO �� � �����

3HUFHQWDJH ��� �� ����



ϮϭϮ

)LJXUH��������$GRSWLRQ�ORZ�HQHUJ\�KRXVH�LQ�IXWXUH

x %HQHILFLDO�RI�VXVWDLQDEOH��ORZ�HQHUJ\�KRXVH

7KH� UHVSRQGHQWV� ZKR� DQVZHUHG� \HV� LQ� TXHVWLRQ� ��� �������� RI� YHUQDFXODU� KRXVH� DQG�

FRQWHPSRUDU\�KRXVH�ZHUH�DVNHG�WKH�IROORZLQJ�TXHVWLRQ�

4��

:KDW� GR� \RX� WKLQN� DERXW�

UHGXFLQJ� FDUERQ� IRRWSULQW�

ZKHQ�LW�FRPHV�WR�GRPHVWLF�

EXLOGLQJV"

3OHDVH�WLFN�WKH�DSSURSULDWH�ER[

JRRG�IRU�PH�P\�IDPLO\

JRRG�IRU�WKH�QDWLRQ�PLGGOH�HDVW

JRRG�IRU�WKH�ZRUOG

1HXWUDO

1R�EHQHILW

ϵϲй

ϵϰй

Ϯй

ϰй

Ϯй

Ϯй

Ϭй ϭϬй ϮϬй ϯϬй ϰϬй ϱϬй ϲϬй ϳϬй ϴϬй ϵϬй ϭϬϬй

dŽƚĂů

�ŽŶƚĞŵƉŽƌĂƌǇ�ŚŽƵƐĞ

sĞƌŶĂĐƵůĂƌ�ŚŽƵƐĞ

zĞƐ EŽ



Ϯϭϯ

)LJXUH������ 5DWLRQDO�EHKLQG�WKH�EHQHILW�RI�VXVWDLQDEOH�KRXVH

7DEOH����� DQG�)LJXUH����� VKRZ�WKDW�����RI�UHVSRQGHQWV��ZKR�DQVZHUHG�\HV�LQ�TXHVWLRQ�

����DJUHHG�WKDW�VXVWDLQDEOH��ORZ�HQHUJ\�KRXVHV�FRXOG�EHQHILW� WKHLU�IDPLO\�� WKH�0LGGOH�

(DVW�RU�HYHQ�WKH�ZRUOG��7DEOH����� DQG�)LJXUH����� VXPPDULVHV�WKLV�UHVXOW��7KH�UHVXOWV�

VKRZ�WKDW�����RI�DOO�UHVSRQGHQWV�DUH�DZDUH�RI�WKH�EHQHILW�RI�VXVWDLQDEOH�KRXVHV��

ϭϴй

ϭϲй

ϱϬй

ϯϭй

Ϯϵй

ϱϬй

ϰϱй

ϰϱй

ϲй

ϲй

Ϭй ϭϬй ϮϬй ϯϬй ϰϬй ϱϬй ϲϬй ϳϬй ϴϬй ϵϬй ϭϬϬй

dŽƚĂů

�ŽŶƚĞŵƉŽƌĂƌǇ�ŚŽƵƐĞ

sĞƌŶĂĐƵůĂƌ�ŚŽƵƐĞ

ŐŽŽĚ�ĨŽƌ�ŵĞͬŵǇ�ĨĂŵŝůǇ ŐŽŽĚ�ĨŽƌ�ƚŚĞ�ŶĂƚŝŽŶ�ŵŝĚĚůĞ�ĞĂƐƚ�ĂŶĚ�ŝƌĂƋ

ŐŽŽĚ�ĨŽƌ�ƚŚĞ�ǁŽƌůĚ EĞƵƚƌĂů

7DEOH��������5DWLRQDO�EHKLQG�WKH�EHQHILFLDO�RI�VXVWDLQDEOH�KRXVH
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9HUQDFXODU�KRXVH � � � � ����

3HUFHQWDJH ��� ��� �� ��

&RQWHPSRUDU\�KRXVH � �� �� � �����

3HUFHQWDJH ��� ��� ��� ��

7RWDO � �� �� � �����

3HUFHQWDJH
��� ��� ��� �� ����



Ϯϭϰ

������3DUW�)��3XEOLF�DFFHSWDQFH�LQ�WHUPV�RI�VXVWDLQDEOH�DV�ZHOO�DV�HQHUJ\�
UHWURILWWLQJ��ORZ�HQHUJ\�KRXVHV

7KLV� VHFWLRQ�SUHVHQWV� WKH� DQDO\VLV� RI� WKH� UHVSRQGHQWV� ����� WR� ILQG�RXW� WKHLU� RSLQLRQ� RQ�

ZKLFK� OHYHOV�SHRSOH� WHQG� WR�DFFHSW� WKH�GHVLJQ�HOHPHQWV�RI� UHWURILWWLQJ�KRPHV� IRU�PRUH�

VXVWDLQDELOLW\�DQG�HQHUJ\�HIILFLHQF\�

x 5HVSRQGHQWV·�RSLQLRQV�RQ�WKH�IXWXUH�KRXVH

$OO� UHVSRQGHQWV� ����� RI� YHUQDFXODU� KRXVH� DQG� FRQWHPSRUDU\� KRXVH� ZHUH� DVNHG� WKH�

IROORZLQJ�TXHVWLRQ�

4��

:KDW� DUH� \RXU�

ZLVKHV� WKDW� QHZ�

KRXVHV� PXVW�

DFKLHYH"

3OHDVH�WLFN�RQH�ER[

&RPIRUW

%HDXW\

(FRQRPLF

6DIHW\

$OO�RI�WKH�SULRU�UHDVRQV

7DEOH�������1HHGV�IRU�WKH�IXWXUH�KRXVH

5HVSRQGHQWV

)XWXUH�KRXVHV
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9HUQDFXODU�KRXVH � � � � � �� ���

3HUFHQWDJH ��� �� �� ��� ��� ����

&RQWHPSRUDU\�KRXVH �� �� � �� �� �� ���

3HUFHQWDJH ��� ��� �� ��� ��� ����

7RWDO �� �� � �� �� ��

3HUFHQWDJH ��� ��� �� ��� ��� ����



Ϯϭϱ

7KLV�TXHVWLRQ�DVNHG�WR�LQYHVWLJDWH�ZKDW�WKH�UHVSRQGHQWV�IHOW�WKH\�QHHGHG�LQ�WKHLU�KRXVHV�

LQ� WKH� IXWXUH�� 7DEOH� ���� DQG� )LJXUH� ���� VKRZ� WKDW� WKH�PRVW� SRSXODU� FKRLFHV� �LQ� WKH�

FRQWHPSRUDU\� KRXVH��ZHUH� IRU� VDIHW\�� EHDXW\�� DQG� FRPIRUW�� ZKLFK� DFFRXQWHG� IRU� ����

���������:KHUHDV�� WKH�SULRULW\�FKRLFHV� LQ�WKH�YHUQDFXODU�KRXVH�ZHUH�EH�DVVRFLDWHG�ZLWK�

VDIHW\�DQG�FRPIRUW�ZKLFK�DFFRXQWHG�IRU����� ��������7KLV� VKRZV� WKDW� UHVLGHQWV� LQ�ERWK�

KRXVHV�DUH� ORRNLQJ�IRU� WKH� VDPH�QHHGV� LQ�KRXVHV� LQ� WKH� IXWXUH�DQG� WKXV� WKH� VXJJHVWHG�

JXLGHOLQHV�ZLOO�EH�XVHIXO�IRU�DOO�UHVLGHQWV�LQ�%DJKGDG�

7KH�UHVXOWV�VKRZQ�LQ��7DEOH����� DQG�)LJXUH�������VKRZ�WKDW�������������RI�UHVSRQGHQWV�

LQ�ERWK�KRXVHV�FKRVH�DOO�WKH�UHDVRQV�FLWHG�LQ�WKH�WDEOH�

)LJXUH�������1HHGV�IRU�WKH�IXWXUH�KRXVH

ϭϴй

ϭϲй

Ϯϱй

ϭϭй

ϭϯй

Ϭй

ϳй

ϴй

ϭϰй

ϭϯй

Ϯϱй

ϱϬй

ϱϬй

ϱϬй

Ϭй ϭϬй ϮϬй ϯϬй ϰϬй ϱϬй ϲϬй ϳϬй ϴϬй ϵϬй ϭϬϬй

dŽƚĂů

�ŽŶƚĞŵƉŽƌĂƌǇ�ĂƌĞĂ

sĞƌŶĂĐƵůĂƌ�ĂƌĞĂ

�ŽŵĨŽƌƚ �ĞĂƵƚǇ �ĐŽŶŽŵŝĐ ^ĂĨĞƚǇ �ůů�ŽĨ�ƚŚĞ�ƉƌŝŽƌ�ƌĞĂƐŽŶƐ









Ϯϭϵ

)LJXUH������ 5HVSRQGHQWV·�SHUFHSWLRQV�RI�DFWLRQV�WR�VDYH�HQHUJ\�LQ�IXWXUH�KRPHV

$V�VKRZHG�LQ�7DEOH����� DQG�)LJXUH�������RYHU�������������RI�SDUWLFLSDQWV�DJUHHG�DQG�

����������� VWURQJO\� DJUHHG� WKDW� KRPHRZQHUV� VKRXOG� DGG�39� V\VWHPV� IRU� JHQHUDWLQJ�

HQHUJ\��$GGLWLRQDOO\�� )LJXUH� ����� GHPRQVWUDWHV� GLIIHUHQW� DSSURDFKHV� DQG� DWWLWXGHV� WR�

DGYRFDWH� HQHUJ\� HIILFLHQW� DQG� VXVWDLQDEOH� KRPHV�� 3DUWLFLSDQWV� DJUHHG� WKDW� HQHUJ\�



ϮϮϬ

FRQVXPSWLRQ�FDQ�EH�UHGXFHG�E\�XVLQJ�VRODU��UHQHZDEOH��HQHUJ\�IRU�WKH�SXUSRVH�RI�KRW�

ZDWHU�WDQNV�LQVWHDG�RI�XVLQJ�HOHFWULFDO�HQHUJ\�JHQHUDWHG�IURP�IRVVLO�IXHOV�DQG�FDQ�UHGXFH�

HQHUJ\� GHPDQGV�� 5HVSRQGHQWV� DOVR� DJUHHG� WKDW� E\� LPSOHPHQWLQJ� VKDGHV� DURXQG�

ZLQGRZV� RU� VRXUFHV� RI� OLJKW�� KRXVHV�PD\� WHQG� WR� UHPDLQ� FRROHU�PRUH� QDWXUDOO\� DQG�

DXWRPDWLFDOO\�UHGXFLQJ�HQHUJ\�GHPDQGV�IRU�FRROLQJ�HVSHFLDOO\�ZKHQ�FRPSDUHG�WR�VLQJOH�

JOD]HG�ZLQGRZV�DV�VKRZQ�LQ�)LJXUH������

)LJXUH�������*RYHUQPHQW�DFWLRQ�WR�VDYH�HQHUJ\�LQ�IXWXUH�KRPHV

$V�D�ILQDO�SRLQW��RYHU�������������RI�UHVSRQGHQWV�VWURQJO\�DJUHHG��������������RU�DJUHHG�

�������������WKDW�WKH�ODFN�RI�KRXVHKROGHUV·�DZDUHQHVV�DURXQG�VXVWDLQDEOH�RU�ORZ�HQHUJ\�

EXLOGLQJV��ZRXOG�UHVXOW�LQ�D�VXEVWDQWLDO�LQFUHDVH�RI�HQHUJ\�GHPDQG��7DEOH������DQG�)LJXUH�

�������+RZHYHU��LW�LV�ZRUWK�QRWLQJ�WKDW�WKHUH�LV�D�VKRUWDJH�RI�VXVWDLQDEOH�SURGXFWV��VXFK�DV�

Ϭй

ϭϬй

ϮϬй

ϯϬй

ϰϬй

ϱϬй

ϲϬй

ϳϬй

ϴϬй

ϵϬй

ϭϬϬй

dŚĞ�ŐŽǀĞƌŶŵĞŶƚ�ƐŚŽƵůĚ
ƌĞŐƵůĂƚĞ�ƚŚĞ�ŵĂƌŬĞƚ�ĂŶĚ

ĞƐƚĂďůŝƐŚŵĞŶƚƐ�ƚŽ�ƉƌŽŵŽƚĞ
ƐƵƐƚĂŝŶĂďůĞ�ďƵŝůĚŝŶŐƐ

'ŝǀĞ�ƚŚĞ�ƉĞŽƉůĞ�ĂǁĂƌĞŶĞƐƐ
ŽĨ�ůŽǁ�ĐĂƌďŽŶ�ĞŶĞƌŐǇ

ďƵŝůĚŝŶŐƐ

dŚĞƌĞ�ĂƌĞ�ƐŚŽƌƚĂŐĞƐ�ŽĨ
ƐƵƐƚĂŝŶĂďůĞ�ƉƌŽĚƵĐƚƐ�ƐƵĐŚ�ĂƐ

Ws�ŽŶ�ƚŚĞ�/ƌĂƋŝ�ŵĂƌŬĞƚ

^ƚƌŽŶŐůǇ�ĚŝƐĂŐƌĞĞ �ŝƐĂŐƌĞĞ EĞƵƚƌĂů �ŐƌĞĞ ^ƚƌŽŶŐůǇ�ĂŐƌĞĞ





















ϮϯϬ

$V�VWDWHG�SUHYLRXVO\��WKH�TXHVWLRQQDLUH�ZDV�GLVWULEXWHG�LQ�,UDT��%DJKGDG��7KH�IROORZLQJ�

GLVFXVVLRQ�SUHVHQWV�WKH�PDLQ�ILQGLQJV�IURP�ERWK�FRQWHPSRUDU\�DQG�YHUQDFXODU�KRXVHV�

3DUW�$��*HQHUDO�LQIRUPDWLRQ

x 7KH�PDLQ�DJH�JURXS�RI�UHVSRQGHQWV�ZDV�������\HDUV�DQG�EHORQJHG�WR�ERWK�JHQGHUV��

x ������������RI�UHVSRQGHQWV�ZHUH�IHPDOHV��ZKLFK�LV�HQRXJK�WR�SURYLGH�D�UHDVRQDEOH�

UHIOHFWLRQ�RI�WKHLU�RSLQLRQV�

x 0DMRULW\�RI�WKH�UHVSRQGHQWV�IURP�WKH�FRQWHPSRUDU\�KRXVH�KHOG�SRVWJUDGXDWH�GHJUHHV�

DQG�D�KLJK�SHUFHQWDJH�RI�WKHP�ZHUH�HPSOR\HG��:KHUHDV�PRVW�RI�WKH�UHVSRQGHQWV�LQ�

YHUQDFXODU�KRXVH�KHOG�'LSORPD�FHUWLILFDWHV��

x ������������RI�IDPLOLHV�LQ�ERWK�KRXVH�W\SHV��OLYHG�LQ�KRXVHV�ZLWK�����RFFXSDQWV��WKDW�

FDQ�FRUUHVSRQG�WR�D�KXJH�DPRXQW�EXW�LW�LV�H[SHFWHG�DV�,UDTLV�KDYH�ODUJHU�IDPLOLHV�

x 7KH�GHPRJUDSKLF�LQIRUPDWLRQ�FROOHFWHG�IURP�WKH�UHVSRQGHQWV��FOHDUO\�LQGLFDWHV�WKDW�

DOO�WKH�UHVSRQGHQWV�ZHUH�DEOH�WR�SURYLGH�UHOLDEOH�RSLQLRQV�RQ�WKH�FRQGLWLRQV�RI�OLYLQJ�

LQ�YHUQDFXODU�DQG�FRQWHPSRUDU\ KRXVLQJ��7KH\�KDG�VXIILFLHQW�H[SHULHQFH�RI�WKH�KRXVH�

W\SHV��ZHUH�DEOH�WR�XQGHUVWDQG�WKH�TXHVWLRQV�DQG�UHVSRQG��

$Q�DVVHVVPHQW�RI�WKH�UHVSRQGHQWV
�RSLQLRQV�DERXW�WKH�GZHOOLQJ�FRQGLWLRQV�LQ�ERWK�KRXVHV�

FDQ�EH�VXPPDUL]HG�DV�IROORZV�

3DUW�%��/RFDO�GRPHVWLF�VWRFN�W\SRORJ\�DQG�FXUUHQW�SUREOHPV

x +LJK� SHUFHQWDJHV� ������ ������� RI� UHVSRQGHQWV� ZHUH� RZQHUV� RI� KRXVHV� WKH\�ZHUH�

UHVLGLQJ�LQ�

x �������������RI�UHVSRQGHQWV�OLYH�LQ�D�KRXVH�DQG��������?����RI�WKH�UHVSRQGHQWV�KDYH�

OLYHG�LQ�WKHLU�GZHOOLQJV�IRU�PRUH�WKDQ���\HDUV�

x +DOI�RI�WKH�UHVSRQGHQWV���������OLYH�LQ�GZHOOLQJV�ZLWK�DQ�DUHD�RI�����Pò�

x ������������RI�UHVSRQGHQWV�LQ�FRQWHPSRUDU\�KRXVHV�ZHUH�VDWLVILHG�ZLWK�LWV�DELOLW\�WR�

PHHW�WKHLU�QHHGV�LQ�VXPPHU�DQG�WKH�RWKHU�������������ZHUH�QRW��ZKHUHDV�������������

ZHUH�VDWLVILHG ZLWK�YHUQDFXODU�KRXVHV�DQG�WKH�UHVW� ����������ZHUH�QHLWKHU�VDWLVILHG�

QRU�GLVVDWLVILHG�



Ϯϯϭ

x %DVHG�RQ�WKH�UHVXOWV�IURP�SUHYLRXV�SRLQW�LW�FDQ�EH�FRQILUPHG�WKDW�UHVSRQGHQWV�ZHUH�

DZDUH� RI� WKH� YHUQDFXODU� KRXVH� LPSRUWDQFH� LQ� SURYLGLQJ� VDWLVIDFWLRQ� DQG� SOHDVDQW�

LQGRRU�WKHUPDO�FRPIRUW�

3DUW�&��(QHUJ\�FRQVXPSWLRQ�SDWWHUQV��OHYHOV�RI�VDWLVIDFWLRQ�RI�HQHUJ\�XVDJH�DQG�WKHUPDO�

FRPIRUW

x ������������RI�UHVSRQGHQWV�RFFXSLHG�WKHLU�KRPHV�IRU�ORQJ�SHULRGV����KRXUV�RU�PRUH��

SHU�GD\�

x ������������RI�WKH�UHVSRQGHQWV�IURP�WKH�FRQWHPSRUDU\�KRXVH�XVHG�DLU�FRQGLWLRQLQJ��

����������RI�WKRVH�UHVSRQGHQWV�XVHG�LW�DOO�\HDU��ZKLOH�������������XVHG�LW�GXULQJ�WKH�

VXPPHU�WLPH�DQG�����ZKHQ�WKH�WHPSHUDWXUH�ZDV�YHU\�KLJK��2Q�WKH�RWKHU�KDQG�����

RI� WKH� UHVSRQGHQWV� IURP� WKH�YHUQDFXODU�KRXVH�XVH� DLU�FRQGLWLRQLQJ�EXW�RQO\� LQ� WKH�

OLYLQJ�URRP�RU� LQ�WKH�JXHVW�URRP�ZKHQ�WKH�WHPSHUDWXUH�LV�YHU\�KLJK��7KHVH�UHVXOWV�

LQGLFDWH�WKDW�DLU�FRQGLWLRQLQJ�KDG�EHFRPH�DQ�LPSRUWDQW�HOHPHQW�LQ�DFKLHYLQJ�LQWHUQDO�

WKHUPDO�FRPIRUW�IRU�FRQWHPSRUDU\�KRXVHV��

x ������������RI�UHVSRQGHQWV�XVHG�DLU�FRQGLWLRQLQJ�IRU�������KRXUV�D�GD\��7KLV�SURYLGHG�

DQ�LQVLJKW�RQ�WKH�DPRXQWV�RI�.:K�EHLQJ�XWLOLVHG�IRU�RSHUDWLQJ�DLU�FRQGLWLRQLQJ�LQ�KRW�

VXPPHUV�

x ������������RI� WKH�UHVSRQGHQWV�IURP�WKH�FRQWHPSRUDU\�DUHD�DQG������������RI� WKH�

UHVSRQGHQWV�IURP�WKH�YHUQDFXODU�KRXVH�VWDWHG�WKDW�WKH\�IHHO�XQFRPIRUWDEOH�ZKHQ�WKH�

WHPSHUDWXUH�JRHV�DERYH����&�

x ������������RI�WKH�UHVSRQGHQWV�IURP�WKH�FRQWHPSRUDU\�KRXVH�DQG�������������RI�WKH�

UHVSRQGHQWV� IURP� WKH� YHUQDFXODU� KRXVH� FKRVH� WR� RSHQ� ZLQGRZV� WR� JHW� FURVV� DLU�

FXUUHQWV� DV� D� VROXWLRQ� WR� HVFDSH� KLJK� WHPSHUDWXUHV� ZKHQ� DLU�FRQGLWLRQLQJ� LV� QRW�

DYDLODEOH��7KLV�LQGLFDWHV�WKH�LPSRUWDQFH�RI�WKH�ZLQGRZV
�ORFDWLRQ�DQG�VL]H�LQ�DFKLHYLQJ�

VXLWDEOH�DLU�PRYHPHQWV�

3DUW�'��3XEOLF�SHUFHSWLRQ�DQG�NQRZOHGJH�DERXW�YHUQDFXODU�GHVLJQ�YLD�FRQWHPSRUDU\�

GHVLJQ

x ����� �������� RI� DOO� UHVSRQGHQWV�ZDQWHG� FRXUW\DUGV� LQ� HLWKHU� FXUUHQW� RU� XSFRPLQJ�

KRPHV�
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x 7KH� UHVXOWV� RI� WKH� PRVW� FRPPRQ�PRWLYH� IRU� XVLQJ� YHUQDFXODU� IHDWXUHV�� VXFK� DV� D�

FRXUW\DUG�� VKRZ� D�PL[� RI� FXOWXUDO� DV� ZHOO� DV� HQYLURQPHQWDO� TXDOLWLHV�ZKLFK� ZHUH�

UHFRJQLVHG�E\�UHVSRQGHQWV�

x ������������RI�WKH�UHVSRQGHQWV�LQGLFDWHG�WKDW�VWURQJ�IDPLO\�WLHV�DV�ZHOO�DV�VRFLDO�VSDFHV�

DUH�WKH�KLJKO\�GHVLUDEOH�TXDOLWLHV�RI�FRXUW\DUGV��,Q�WHUPV�RI�RWKHU�SRWHQWLDO�TXDOLWLHV��

DERXW�������������LGHQWLILHG�JUHHQ�VSDFHV��������������UHFRJQLVHG�SULYDF\������������

LGHQWLILHG�VSDFLRXVQHVV�DQG�RSHQQHVV������������LGHQWLILHG�UHOD[DWLRQ��FDOPQHVV�DQG�

WUDQTXLOOLW\������������LGHQWLILHG�QDWXUDO�VXQOLJKW������������LGHQWLILHG�VHFXULW\�DQG�

SURWHFWLRQ������������LGHQWLILHG�FRROLQJ�DQG�QDWXUDO�YHQWLODWLRQ������������LGHQWLILHG�

RWKHU�TXDOLWLHV�DQG�����������LGHQWLILHG�LGHQWLW\�DQG�VHOI�H[SUHVVLRQ�

x ,QFUHDVHG�UHDO�HVWDWH�FRVWV�ZHUH�VHHQ�WR�EH�WKH�PRVW�LPSRUWDQW�FDXVH�LQ�SUHYHQWLQJ�WKH�

LPSOHPHQWDWLRQ� RI� FRXUW\DUGV� ZLWK� ���� �������� RI� UHVSRQGHQWV� VWURQJO\� DJUHHLQJ�

�������������RU�DJUHHLQJ��������������IROORZHG�FORVH�E\�ODQGV�RI�VPDOO�DUHDV�ZLWK�����

RI�UHVSRQGHQWV�VWURQJO\�DJUHHG�������������RU�DJUHHG��������������� ,UDT·V�KRXVLQJ�

FULVLV� ZLWK� ���� RI� UHVSRQGHQWV� ZKR� VWURQJO\� DJUHHG� ����� ������� RU� DJUHHG�

�������������VFDUFLW\�RI��UHVLGHQWLDO�ODQG�ZLWK�������������RI�UHVSRQGHQWV�ZKR�VWURQJO\�

DJUHHG� ������ ������� RU� DJUHHG� ������ �������� DQG� WKH� DEVHQFH� RI� JRYHUQPHQWDO�

UHJXODWLRQV�LQ�SURPRWLQJ�FRXUW\DUGV�ZLWK�������������RI�UHVSRQGHQWV�ZKR�VWURQJO\�

DJUHHG��������������RU�DJUHHG���������������

x 7KHUHIRUH�� ,UDT·V� KRXVLQJ� FULVLV� FRXOG� EH� KHOG� UHVSRQVLEOH� IRU� WKH� DERYHPHQWLRQHG�

FKRLFHV�

x ���� �������� RI� DOO� WKH� UHVSRQGHQWV� SUHIHUUHG� WR� OLYH� LQ� KRXVHV� WKDW� FRQVLVWHG� RI� D�

FRPELQHG�KRXVH�VW\OH��WKDW�LV� D�VW\OH�FRQWDLQLQJ�ERWK�WUDGLWLRQDO�DQG�PRGHUQ�IHDWXUHV�

DQG�LQFOXGLQJ�PRGHUQ�WHFKQRORJ\���

3DUW�(��&RPPXQDO�SHUFHSWLRQV�DQG�DZDUHQHVV�RQ�ORZ�HQHUJ\�KRXVHV

x ������������RI�DOO�WKH�UHVSRQGHQWV�KDYH�NQRZOHGJH�RQ�VXVWDLQDEOH��ORZ�HQHUJ\�KRXVHV��

+RZHYHU��������������RI� WKH� UHVSRQGHQWV� IURP� WKH�FRQWHPSRUDU\�KRXVHV�DQG�����

������� RI� WKH� UHVSRQGHQWV� IURP� WKH� YHUQDFXODU� KRXVHV� KDYH� QR� NQRZOHGJH� RQ�

VXVWDLQDEOH�� ORZ� HQHUJ\�KRXVHV�� 7KLV�PHDQV� WKDW�PRUH� DWWHQWLRQ� VKRXOG�EH�SDLG� WR�

LQIRUP�SHRSOH�DERXW�WKH�LPSRUWDQFH�RI DSSO\LQJ�VXVWDLQDEOH�FRQFHSWV�LQ�WKHLU�KRXVHV�
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x ������������RI�UHVSRQGHQWV�ZKR�KDG�NQRZOHGJH�RI�ORZ�HQHUJ\�KRXVHV�WKRXJKW�WKH\�

ZHUH�PRUH�H[SHQVLYH� WKDQ� WKHLU�FXUUHQW�KRXVH�DQG�RWKHU������������� WKRXJKW� WKDW�

WKH\�ZHUH�FKHDSHU�

x ������������RI�UHVSRQGHQWV�ZKR KDG�NQRZOHGJH�RQ�VXVWDLQDEOH��ORZ�HQHUJ\�KRXVHV�

DJUHHG�WKDW�VXVWDLQDEOH��ORZ�HQHUJ\�KRXVHV�FRXOG�EHQHILW�WKHLU�IDPLO\��WKH�0LGGOH�(DVW�

RU�HYHQ�WKH�ZRUOG�

3DUW�)��3XEOLF·V�DFFHSWDQFH�RI�HQHUJ\�UHWURILWWLQJ�DORQJ�ZLWK�VXVWDLQDEOH�� ORZ�HQHUJ\�

KRXVHV

x ������������RI�DOO� WKH�SDUWLFLSDQWV�IURP�ERWK�KRXVLQJ�W\SHV�FKRVH�FRPIRUW��EHDXW\��

FRVW�� DQG� VDIHW\� DV� WKH� PDLQ� IDFWRUV� WKDW� VKRXOG� EH� WDNHQ� LQ� FRQVLGHUDWLRQ� ZKHQ�

FKRRVLQJ�IXWXUH�KRXVHV��

x 2YHU�������������RI�DOO�WKH�SDUWLFLSDQWV�DJUHH�DQG�������������RI�SDUWLFLSDQWV�VWURQJO\�

DJUHH� WKDW�KRXVHKROGHU�PXVW� FRQQHFW�39� V\VWHPV� IRU�JHQHUDWLQJ�HOHFWULFLW\� LQ� WKHLU�

KRPHV�

x 2YHU�������������RI�SDUWLFLSDQWV�DJUHHG�WKDW�H[WHUQDO�VKDGLQJ�SURGXFWV�FDQ�KHOS�LQ�

UHGXFLQJ�WKH�FRROLQJ�GHPDQGV�DV�ZRXOG�UHSODFHPHQW�RI�VLQJOH�JOD]HG�ZLQGRZV�ZLWK�

HIIHFWLYH�GRXEOH�RU�WULSOH�FRYHULQJ�

x 2YHU�������������RI�SDUWLFLSDQWV�DJUHHG�VWURQJO\��������������DQG�����DJUHHG���������

WKDW�ODFN�RI�SXEOL�NQRZOHGJH�RQ�HQHUJ\�HIILFLHQW�DQG�VXVWDLQDEOH�EXLOGLQJV�UHVXOWV�LQ�

WKH�LQFUHDVHV�LQ�GHPDQGV�IRU�HQHUJ\�

x ������������RI�DOO�WKH�SDUWLFLSDQWV�DJUHHG�RU�VWURQJO\�DJUHHG�WKDW�WKH�JRYHUQPHQW�PXVW�

ZRUN�LQ�UHJXODWLQJ�WKH�PDUNHWV�DQG�SURPRWLQJ�WKH�QHHG�IRU�DGRSWLQJ�SURGXFWV�ZKLFK�

DUH�UHQHZDEOH�DV�ZHOO�DV�ORZ�FDUERQ�EDVHG�

x 0DMRULW\�RI�UHVSRQGHQWV��������������VWURQJO\�DJUHHG���������������RU�DJUHHG�������

��������WKDW�XSFRPLQJ�KRXVHV�LQ�%DJKGDG�VKRXOG�EH�GHVLJQHG�IRU�HQHUJ\�VDYLQJV�DV�

ZHOO�UHGXFLQJ�FDUERQ�GLR[LGH�UHOHDVHV�

x ����RI�UHVSRQGHQWV�DJUHHG�IRU�WKH�UHGXFWLRQ�RI�RYHUDOO�DUHDV�RI�KRPHV�

x $URXQG� ���� RI� UHVSRQGHQWV� DJUHH� WKDW� JRYHUQPHQW� ERGLHV� VXFK� DV� 0LQLVWULHV� RI�

PXQLFLSDOLWLHV�� KRXVLQJ� DQG� HOHFWULFLW\� PXVW� LPSOHPHQW� VWULFW� UXOHV� LQ� UHJXODWLQJ�

EXLOGLQJ�VHFWRUV�RI�%DJKGDG�IRU�VDYLQJ�DQG�SUHVHUYDWLRQ�RI�HQHUJ\�
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3DUW�*��6RFLDO�EDUULFDGHV�WR�WKH�GHOLYHU\�RI�ORZ�HQHUJ\�KRPHV

x ������������RI�UHVSRQGHQWV�VWURQJO\�DJUHHG��������������RU�DJUHHG��������������WKDW�

WKH�EXLOGLQJ�VL]HV�DQG�FRYHUHG�DUHDV�DUH�V\PEROV�RI� WKH�VWDWXVHV�RI�SHRSOH·V�SXEOLF�

SRVLWLRQ��

x 2YHU�������������RI�UHVSRQGHQWV�VWURQJO\�GLVDJUHHG�RU�GLVDJUHHG�DERXW�UHGXFLQJ�WKH�

VL]H�RI�WKH�EXLOGLQJ�WR�UHGXFH�HQHUJ\�FRQVXPSWLRQ�

x ������������RI�SDUWLFLSDQWV�DJUHH�VWURQJO\��������������RU�DJUHHG��������������ZLWK�

QR�QHHG�IRU�JXHVW�URRPV�DQG�DUHDV�VSHFLILHG� IRU�PDOH� LQKDELWDQWV·�YLVLWRUV��0DLQO\��

VXFK�EDUULHUV�DUH�D�UHVXOW RI�LPSOHPHQWLQJ�WUDGLWLRQDO�DV�ZHOO�DV�UHOLJLRXV�WHDFKLQJV��

7KLV�PHDQV�PDQ\�IDPLOLHV�GR�QRW�QHHG�DGGLWLRQDO�URRPV�VSHFLDOO\�IRU�UHFHLYLQJ�JHQW�

JXHVWV��WKHUHE\�UHGXFLQJ�WKH�DUHD�UHTXLULQJ�FRROLQJ��KHDWLQJ�DQG�OLJKWLQJ��

x ������������RI�WKH�SDUWLFLSDQWV�DJUHHG�RU�VWURQJO\�DJUHHG�WKDW�WKH�URRI�WHUUDFH�FRXOG�

EH� XVHG� IRU� VOHHSLQJ� RYHUQLJKW� GXULQJ� WKH� VXPPHU�� +RZHYHU�� ���� �������� RI�

UHVSRQGHQWV�GLVDJUHHG�ZLWK�XVLQJ�WKH�URRI�DV�DQ�DUHD�IRU�VOHHSLQJ�LQ�WKH�VXPPHU�DQG�

H[SODLQHG� WKLV� ZDV� EHFDXVH� WKH� ZDOO� ZDV� QRW� WDOO� HQRXJK� IRU� SUHYHQWLQJ� SHHNLQJ��

+HQFH��LI�WDOOHU�ZDOOV�DUH�XVHG�WKLV�FDQ�VDWLVI\�UHVLGHQW·V�QHHGV�

7KH� UHVXOWV� VKRZ� WKDW� WKH� UHVSRQGHQWV� DUH� OLNHO\� WR� DFFHSW� WKH� ILQDO� JXLGHOLQHV�ZKHUH�

VROXWLRQV� ZLOO� EH� VXJJHVWHG� WKDW� LQFOXGH� ERWK� YHUQDFXODU� DUFKLWHFWXUH� DQG� SDVVLYH�

VROXWLRQV�
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����&RQFOXVLRQ

7KLV�FKDSWHU SUHVHQWV�WKH�SHUFHSWLRQV�RI�SXEOLF�LQ�WHUPV�RI�KRPHV�ZLWK�VXVWDLQDELOLW\�LQ�

%DJKGDG��,UDT��7KH�ZRUN�LGHQWLILHV�WKRVH�DVSHFWV�ZKLFK�OHDG�WR�LQFUHDVHG�FRQVXPSWLRQV�

LQ� HQHUJ\� DORQJ� ZLWK� UHFRJQLVLQJ� WKH� SRWHQWLDO� EDUULHUV� LQ� FXOWXUH� WKDW� UHVXOW� LQ� WKH�

SUHYHQWLRQ�RI�HVWDEOLVKLQJ�KRXVHV�ZKLFK�DUH�VXVWDLQDEOH��7R�GR�VR��D�VXUYH\�ZDV�XVHG�WR�

HOLFLW�WKH�SHUFHSWLRQV�RI�SXEOLF��7KHVH�UHVSRQGHQWV�SRVVHVVHG�YDU\LQJ�HGXFDWLRQDO�OHYHOV�

DQG�EHORQJHG�WR�YDU\LQJ�DJH� OHYHOV��2YHUDOO�� WKH� ILQGLQJV�RI� WKLV�VWXG\�KLJKOLJKWHG�WKH�

VHYHUDO�DVSHFWV�ZKLFK�OHDG�WR�LQFUHDVHG�FRQVXPSWLRQV�LQ�HQHUJ\�LQ�KRPHV�LQ�%DJKGDG��

2QFH�VXFK�DVSHFWV�ZHUH�UHFRJQLVHG��WKHVH�ZHUH�LQGLYLGXDOO\�GLVFXVVHG�LQ�RUGHU�WR�RIIHU�

VXSHUYLVRU\ JXLGDQFH�RQ�SRWHQWLDO� UHVROXWLRQV�ZKLFK� FDQ�DVVLVW�ZLWK� WKH�SUHYHQWLRQ�RI�

LQFUHDVHG�HQHUJ\�FRQVXPSWLRQV�DV�ZHOO�DV�WKH�PLQLPLVDWLRQ�RI�&2� HPLVVLRQV�UHODWLQJ�WR�

EXLOGLQJ�GHVLJQ��)XUWKHUPRUH��WKH�VWXG\�KDV�LGHQWLILHG�VRPH�FXOWXUDO�LVVXHV�ZKLFK�FDXVH�

KLQGUDQFH� LQ� HVWDEOLVKLQJ�KRXVHV�ZLWK� VXVWDLQDELOLW\� IDFWRUV� LQ�%DJKGDG��1HYHUWKHOHVV��

VXJJHVWLRQV� DV� ZHOO� VROXWLRQV� KDYH� EHHQ� SRUWUD\HG� LQ� WKLV� FKDSWHU� ZKLFK� FDQ� EH�

LPSOHPHQWHG�DQG�WKHLU�FRUUHVSRQGLQJ�HQYLURQPHQWDO��VRFLDO�DQG�HFRQRPLF�EHQHILWV�DUH�

DOVR�GLVFXVVHG�





([SHUWV�VXUYH\�DQDO\VLV�
DQG�SHUFHSWLRQ
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6.1 Introduction 

This chapter responds to objective 2 of this research, and it intends to capture the 

perceptions of relevant professionals on the feasibility of incorporating passive design 

strategies into a new low-energy design concept for Baghdadi dwellings.  This feasibility 

was intended to consider not only the technical feasibility, but social and cultural aspects 

which may be a potential barrier to implementation. 

It is important to take experts views on board in relation to the building of homes in the 

past and present.  This is because it gives an understanding of the challenges the country 

faces in creating a modern Baghdad but it also gives the opportunity to look at how to 

design energy-efficient home considering Baghdad’s climatic condition and culture.  

This chapter presents a synthesis of the insights from professionals on the potential design 

of new residential homes in Baghdad elicited from a combination of face-to-face 

questionnaires and interviews (as described in the methodology listed in chapter three 

\Section 3.2.4). The data collected were analysed using Microsoft Excel software. Tables 

and figures were used for illustration and analytic purposes. 

 This chapter is structured into three main sections: results and results and analysis, key 

findings, and finally a concluding summary. 

6.2 Results and Analysis 

The researcher reached 61 participants, 48 of whom (78.6%) were interviewed and 

completed successfully the questionnaire in both phases and fully worked with the 

investigator along with offering innovative solutions as well as responses. 

The survey was divided into 4 parts: 

A. Demographic Information (presented in Section 6.2.1) 

B. Opinions on design and construction relating to bioclimatic design of 

contemporary housing for Baghdad (presented in Section 6.2.2) 

C. Opinions on efficient solutions to reduce energy demand of houses (presented in 

Section 6.2.3) 
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D. Perception of cultural barriers to the delivery of low energy houses (presented in 

Section 6.2.4) 

Figure 6.1 shows the distribution of the panel of experts across the four chosen categories: 

- Decision makers 

- Academics 

- Construction industry practitioners 

- International  

 

 

Figure 6.1: Experts panel  

6.2.1 Part A: Demographic information 

 Gender and age of the respondents  

All respondents (48) were asked the following questions: 

Q1:Gender? 
 Male 

 Female 

Q2: Age?  

  From 30-39 

 From 40-49 

 From 50-60 

 More than 60 

This question investigated the respondent’s gender and age.  

35%

33%

19%

13%
Decision Makers

Academics

Construction Industry
practitioners

International
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Figure 6.2: Expert Respondents’ age and gender 
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100%
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17%

40%

33%

0%

13%

30%

29%

33%

20%

50%

37%

10%

14%

42%

20%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

 International\ Male

International\ Female

Construction Industry practitioners\Male

Construction Industry

practitioners\Female

Academics\Male

Academics\Female

Decision Makers\Male

Decision Makers\Female

30-39 40-49 50-60 More than 60

Table 6.1: Expert Respondent’s gender and age 

 
Age 30-39 40-49 50-60 

More than 
60 

Total 

Decision 
Makers 

Male 1 2 4 5 12/17 

% 8% 17% 33% 42% 100% 

Female 1 2 1 1 5/17 

% 20% 40% 20% 20% 100% 

Academics 

Male 2 4 3 1 9/16 

% 20% 40% 30% 10% 100% 

Female 1 3 2 1 7/16 

% 14% 43% 29% 14% 100% 

Construction 
Industry 

practitioners 

Male 2 2 1 3 8/9 

% 25% 25% 13% 37% 100% 

Female 0 1 0 0 1/9 

% 0% 100% 0% 0% 100% 

International 

Male 0 1 2 3 6/6 

% 0% 17% 33% 50% 100% 

Female 0 0 0 0 0/6 

% 0% 0% 0% 0% 100% 

Total 7 15 13 14 48 

Percentage 13% 31% 27% 29% 100% 
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Figure 6.3: Expert Respondents’ gender 

As demonstrated in Table 6.1 as well as Figure 6.2 and 6.3, the distribution of gender in 

this survey was 73% (35/48) male and 27% female (13/48). All of the participants (48) 

stated their gender, based on which, they were split into 35/48 (73%) males and 13/48 

(27%) females. The majority of the respondents were male. The percentage of females 

taking part (27%, 13/48) was of sufficient number to give a satisfactory reflection of their 

opinions, as seen in Figure 6.3.  

Table 6.1 as well as Figure 6.2 show that the respondents were divided into 4 age 

categories. Variety in the ages of the respondents was sought in order to elicit a range of 

viewpoints as to design energy-efficient home considering Baghdad’s climatic condition 

and culture. The largest age group interviewed (58%, 28/48) ranged from 40-60 years old 

from both genders. About 29% (14/48) belonged the age group more than 60 years old 

and the smallest group (13%, 7/48) was from ages less than 40 years old. This gives a good 

indicator that the respondents have had enough experience to judge in this study.  

27%

29%

44%

11%

73%

71%

56%

89%

100%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Total

Decision Makers

Academics

Construction Industry practitioners

International

Female Male
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 Academic education level  

All respondents (48) were asked the following question: 

Q3: What is your 

qualification? 

  Master Degree 

 Ph.D. Degree 

 The level of education is considered as an important aspect that may influence 

respondents' opinions towards architecture and housing conditions.  

 

Figure 6.4: Academic educational levels 

15%

29%

22%

85%

71%

100%

78%

100%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Total

Decision Makers

Academics

Construction Industry practitioners

International

Master Degree Ph.D Degree

Table 6.2: Acade`mic educational levels 

 Master Degree Ph.D. Degree Total % 

Decision Makers 5 12 17 35% 

29% 71% 100%  

Academics 0 16 16 33% 

0% 100% 100%  

Construction Industry 
practitioners 

2 7 9 19% 

22% 78% 100%  

International 0 6 6 13% 

0% 100% 100%  

Total 7 41 48 

Percentage 15% 85% 100% 
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Table 6.2 and Figure 6.4 shows the education levels achieved by the respondents, divided 

into two main groups. The majority (85%, 14/48) hold a PhD degree, while 15% (7\48) 

have a Master degree. These qualification levels were considered to mean that the 

respondents were able to understand and judge the questions intellectually and relate 

them to their experiences.  

6.2.2 Part B: Opinions on design and construction relating to bioclimatic 

design of contemporary housing for Baghdad 

This phase presents the views of the 48 experts relating to existing contemporary houses 

and traditional vernacular components and potential barriers to their inclusion in new 

housing designs.  

 Opinions on issues facing Baghdadi’s domestic built environments  

All the participant experts (48) were asked the following questions.  

Q.4 

 In your perception, are there any issues with 

contemporary houses in Iraq? If yes, could you provide 

any solutions to these issues?  

The main aim of this question is to gain insight into the perception, attitudes, and beliefs 

of the experts concerning the issues that face contemporary homes in Baghdad, Iraq. The 

purpose is to expose issues facing contemporary homes in Baghdad which can be 

addressed using vernacular features. The text responses were categorized into the 

following categories:  

- Socio cultures: 

- Environmental sustainability: 

- Commercials; 

- Heterogeneous design of house. 

Table 6.3 illustrates the categories in relation to the responses.   
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Table 6.3 shows that all (100%, 48/48) respondents suggested problems being 

encountered by contemporary residential homes in Baghdad. The main categories of 

concern were 75% (36/48) to socio- cultural and environmental sustainability (Socio-

cultural (40%, 19/48) and Environmental sustainability (35%, 17/48)).  However, there 

were also concerns relating to commercial (15%, 7/48), and heterogeneous (10%, 5/48).  

The consultations with the experts resulted in intense discussions into hypothetical, 

beliefs and practical perspective.  This wider discussion is presented below within the 

same categories already discussed.  

Socio-cultural: cultural challenges were found to be a significant concept from the expert 

consultation. A certain challenge that was prevalent in these interactions was the methods 

of improving these sociocultural aspects in residential homes using vernacular design and 

features. 

Table 6.3: Issues facing the contemporary Baghdadi houses 

Issues facing the 

Contemporary 

Baghdadi houses 
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S

p
at

ia
l 

T
o

ta
l 

Decision Makers 
7 6 3 1 17 

41% 35% 18% 6% 100% 

Academics 
7 5 2 2 16 

44% 31% 13% 12% 100% 

Construction 

Industry 

practitioners 

3 4 1 1 9 

33% 44% 11% 11% 100% 

International 
2 2 1 1 6 

33% 33% 17% 17%  

Total 19 17 7 5                 100% 

Percentage 40% 35% 15% 10%          100% 
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E.5. +30: "For me, social aspects are very important and if we are just saying identity we may not 

see the other aspects of it like functionality. Social and behavioral aspects…I would look at a 

Rappaport model and his way of dissects through identity, social values, and looks at all these 

things".  

E.10. +60: "I would advise a modern nationality to pay attention to cultural aspects. There is a 

range of sub-factor considerations under the socio-cultural category, while privacy can be seen as 

the overarching factor to be adopted in informing contextually appropriate domestic design… 

Regarding privacy to express our culture, the entrance (Mejaz) of the vernacular house provides 

their inhabitants with complete privacy when they use the habitable rooms and spaces even without 

overlooking or intrusion by visitors. Besides, when they use the courtyard for their daily activities 

the courtyard provides the inhabitants with complete privacy because the external walls are high 

enough to prevent overlooking by neighbors and passers-by. Further, the vernacular houses have 

been built in groups and this has further enabled the inhabitants of these houses to have a direct 

social connection between each other. However, in the modern house, the inhabitants and the 

visitors enter the house from the same entrance through the front open space (tarma) and the 

entrance hall directly to the inside of the house. This entrance does not provide the inhabitants with 

privacy. Therefore, the consideration of the entrance lobby (Mejaz) of the traditional house type 

could be applied to the future design strategies as the Mejaz provide the inhabitants with complete 

privacy". 

E.6. +30: "Culture came from the needs of the people in their houses at that time. Now we have 

different needs but some of them are still the same, as have habitable rooms and spaces designed 

particularly to receive visitors, especially adult male visitors; these rooms could be a reception room 

at ground floor level and a (shanasheel) room in the upper floor level. Culturally this separation is 

important but at the same time, todays, the characteristics of the modern house do not respond to 

the cultural requirements for privacy. It depends on how comfortable are we in the house. Therefore, 

that such aspect could be not included in future design strategies". 

E.26. +30: "The courtyard in vernacular house has satisfied the absolute need of the inhabitants for 

the socio-cultural factors. We miss important feature in current house and the concept of the 

courtyard would be useful in the future ideal house". 

E.17. +60: "In past, people pay attention on socio-cultural aspects and it came from their needs. At 

that, time the traditional roof terrace an important socio-cultural requirement provides the 
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inhabitants with complete privacy when they used it for sleeping in the night during the summer. 

However, the modern roof terrace does not provide the inhabitants with complete privacy when 

they used it for sleeping in the night during the summer. Also the inhabitants of the vernacular 

house feel very secure in their roof terrace but has been found is the inhabitants of the modern house 

feel fairly insecure in their roof terrace".  

E.3. +30: “Yes, but within this culture, we have different understandings. So I think design is 

personal there is something general but still personal”. 

The advent of industrialization and the oil boom brought about a remarkable 

transformation into the Iraqi society and developed a kind of tension between past and 

current socio-cultural schemes. For instance, there are two kinds of family events. They 

can either be separated according to their gender or probably just socialize together. In 

previous times, male and female from a larger family usually have lunch or socialize 

independently. This resulted in one of the comments that: 

E.28. +30: "Before culture is more tradition and norms than religion…Today for family gatherings 

there are people who don’t mind to have men and women together and others men and women seat 

in different areas. For me in part of my family we sit together and then for other gatherings we sit 

separately".  

In-depth understanding of the different point of view and concepts of these experts was 

derived from these interactions as it relates to the vernacular design in Iraq and how this 

affects recent designs. One expert provided insights on the evolution of the built 

environment of Iraq and described it as being equally regional and local, “In reference to 

time it responds to a certain period, the wood, the doors how they are made. There was cultural 

influence of different cities that we visited that represented the identity of the old houses. The trade 

in the sea, the people it represented” (E.2. +30). Simultaneously outlining the reality that 

change occurred after the destruction of the old Baghdad city which interrupted the 

linkage between the past, current and future structural elements and architecture. The 

expert mentioned that: 

"If we made a gradual change to these houses, but we actually destroyed the whole city. That 

horrible thing that made a break, the market had mud brick stone wood now its concrete you see 
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this it is not gradual and there is a disconnection in zoning. You can’t see this gradual change" 

(E.32. +60). 

Environmental Sustainability: Another idea that also emerged from the consultation with 

the experts was the several interactions that centered on the environmental aspects and 

challenges that should be resolved with different solutions being suggested. A certain 

challenge that was prevalent in these interactions was the methods of improving these 

environmental aspects in residential homes using vernacular design and features. 

E.42, +35: " It’s a shame that Baghdadi’s feel the need to look to other cultures for inspiration and 

neglect their own. Space should be given for a courtyard, with open space and green trees, courtyard 

gives comfort and calmness for the individuals of the house. I think that we can really take a modern 

approach to inspire from vernacular design and make aesthetically and functionally successful 

design.”. 

E.4. +60: “Relaxing place to live in, close to the environment and the sky comfortable and original. 

The courtyard is a very pleasant space that we miss in our new house, the whole family comes 

together there, it is safe and the water element and vegetation makes the environment more 

pleasant”. 

E.3.-35: “In my opinion, vernacular houses are a step towards environmental sustainability. Better 

usage of space, more greenery and trees, more brightness”. 

These suggestions in the quote from the respondents clearly show the extent to which 

Baghdad’s houses are valued. It also reveals the link between an individual’s perspective 

with cultural and environmental impacts. These points of view reveal several but the same 

definitions each respondent have towards vernacular buildings. A few of the respondents 

had felt positive and others nostalgia which all points to how they personally view their 

homes. For instance, a participant connected the environment and the courtyard area with 

the aid of the local Sidra tree. “The Sidra tree holds a lot of meaning for me personally. I grew 

up with it in my old grandpa’s house and my cousins and I used to make up stories about what 

lived up in its big bushy canopy. Also, it was a modern house, the Sidra was a heritage that was 

preserved and the love of its heritage was passed down to me. The rest of the features are the features 

I admire, respect, and see depth in. However, I have never experienced them on a personal level 

except in theory. I would love to live in a house like that”. (E.47. +30) 
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Some experts even encourage the return of the vernacular features which was stated in 

the comments made by one of them. 

E.8. +60: " The picture of any Iraqi house complete with a courtyard. It should be used in today’s 

design; every house should have it. In addition, reducing electric consumption, to have the right 

insulations… the Mayoralty of Baghdad has to have a role or even the environmental protection 

agency… The house can have levels. I think that we can really take a modern approach to it and 

use the courtyard, as a vernacular feature, into a design that is aesthetically and functionally 

successful." 

Commercial \Government’s role: Another significant theme that was comprehensively 

evaluated by the experts during the consultation was the involvement of the government, 

which was characterized mostly by the “lack of foresight and vision” concerning recent 

design and developing environments in Baghdad, Iraq. When professionals were asked 

about their opinions about the challenges encountered by modern residential homes in 

Iraq, most of them stated that the government which is represented by the Mayoralty of 

Baghdad or the Ministry of Construction and Housing which has always been the 

problem but is also able to provide a solution. 

 E.18. +30: "The Mayoralty of Baghdad should have better regulation to begin with. It is already 

bad regulation." 

E.15. +60: “It is a lot of corruption. Some sections (legislation) should not be there the Ministry of 

Construction and Housing with Mayoralty of Baghdad approved it and we didn’t approve it as 

experts in the field.”  

Although, some of these experts placed the blame on individuals who do not abide by the 

regulations. 

E. 21. +30: "The Mayoralty of Baghdad is not the problem the violations of the people is the 

problem." 

This was observable by the experts and the development procedure. Some homeowners 

modified the design of their homes even after receiving their home licenses. This was 

described by one of the professionals and recognized this issue by stating: 
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E.26. +60: "I have an engineering office and the biggest challenge we have today is that the client 

says what can you do for me after I get permits of building and electric power. The first few years 

I was refusing to do that but now, you have the Mayoralty of Baghdad work and what ends up in 

reality. Now if we do not do it they will take the business somewhere else. The killer is when you 

say it is against the Mayoralty of Baghdad regulations. Moreover, when we go there, the Mayoralty 

of Baghdad manager says it’s okay [Mr.] take your electricity and then cut all you want [change 

your design]". 

 Some of the experts also blamed the architects for just copying designs from external 

sources without creating a professional design for their customer. 

E. 3. +60: "More and more of our houses are convention. It’s not my private haven where I can 

settle down and enjoy. More and more of it is a factory that produces. More laws to go up to the 

sky. This phenomenon is increasing in far areas. They want to live next to their relatives and there 

is high demand … Who created this problem are the government, big private sectors, and real-

estate owners. I support this move because they are from objective studies… If we continue, it will 

change the skylines and streets surrounded by cars instead of shops and pedestrians. Let people 

enjoy their streets".  

A few of these professionals responded that the ancient regulations that do not follow 

recent trends and demands of the general public were the major reason behind these 

violations. They continually claim that recent regulations and real facts are 

interconnected. One of the experts indicated that: 

E. 20. +30: "The violations are, as a result, of the bad codes of the Mayoralty of Baghdad and public 

demands. How should they [people] live?... Who has the right to choose how to live and how you 

want your house to be. There is a big communication rift between the Mayoralty of Baghdad and 

the public. People do not accept the codes as rules to follow strictly and as much as this is the way 

that we should live". 

 Moreover, the experts were asked about the possibilities of designing a model that can be 

used as a reference that can help architects when designing in the same circumstances. 

The majority of the interviewees welcome the idea of a typical model with consideration 

of the different views and needs. As one expert say: 
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E. 25. +60: "In my opinion, to design homes that are appropriate for the local climate, designers 

must fully understand the unique characteristics of the climate, as well as the availability and 

suitability of the building materials and resources".  

Additionally, another point that was made by several experts was it could be useful to 

provide general strategic guidelines that include scientific facts that can be used as 

references to help architects when they are considering designing a house in Iraqis 

climatic conditions. 

 E. 43. +60:" The guideline can be described as zoning concepts which gives appropriate guidelines 

and leave the design to each architect to put in their views when implementing these guidelines. 

The design guidelines are sometimes seen as a control to designer's freedom, accordingly, the 

designers would often, therefore, resist such a control".  

On the other hand, 42/48 of experts stated that it could design a flexible model, which 

could be used as guidance for designing houses that are located in the same climatic 

conditions. 

However, different opinions about the Socio-cultural insights and the built environment, 

many of the experts believed that practical steps are required from the government in this 

aspect. The outlined interactions centered on the importance of having up to date 

regulations that will meet the latest demands and bring the deteriorating quality of the 

latest residential built environment back to life. 

Spatial: A theme that is almost similar to culture and traditions is the significance of space 

in developed environments in Iraq. A very common remark that most of the experts stated 

were the importance of a larger space in today’s world compared to the past. Space is 

connected to an individual’s demand for modern luxurious facilities which is considered 

a necessity in this 21st century. 

 E.5. +30: "But the needs are different. The bedroom can hold three people before but now everyone 

wants their own room. Now they have many living rooms for guests of 200 people and they use it 

once a year." 
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 E.2. +30: "Space, definitely more space. Before families would settle for a room or two now modern 

life facilities each family needs more space, such as maids room, so I would definitely say space". 

Why would the demand for additional space be considered by these experts a challenge 

facing modern residential homes in Iraq? Could it be that this space is more of a luxury 

than a necessity which has resulted in wasted rooms, receptions and high cost of energy? 

This shows that these experts are perceptive about the significance of environmental 

sustainability in the modern residential developed habitat. Although, only a few of the 

experts described the derivable benefits of sustainability. One participants indicated that 

architectural designs are determined by the necessities which have been modified to meet 

the demands in the society. However, he also argued the need for an environmentally 

sustainable design in order to enjoy a comfortable life. 

"Actually if we go back to the old past they designed based on their needs. They used mud because 

it is cooler. Now these days our requirements changed. It is designed to be more comfortable to 

needs than to be environmentally friendly. So I think in my view that’s number one (E.45. +30)." 

 Apply vernacular features in contemporary or future dwellings 

All the participant experts (48) were asked the following questions.  

Q.5 

 Do you think vernacular features should be used 

in the present or future Baghdadi dwelling? 

Why? What are the features? 

The significance of these questions is to help identify the possible use of vernacular 

features in the future or contemporary designs. The participant’s justification for the 

application of several vernacular features in homes is revealed in Table 6.4 and Figure 6.5. 
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Figure 6.5: Application of Traditional Vernacular Elements 

Table 6.4 and Figure 6.5 show that 85% (41/48) of participants answered yes, while 15 % 

(7/48) answered no. The reasons behind these ratings given by the experts are analysis 

and summaries in Table 6.5, as follows: 
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Table 6.4: Application of Traditional Vernacular Elements 

 Yes No 

Decision Makers 
16/17 1/17 

94% 6% 

Academics 
14/16 2/16 

88% 12% 

Construction Industry 

practitioners 

6/9 3/9 

67% 33% 

International 
5/6 1/6 

83% 17% 

Total 41/48 7/48 

Percentage 85% 15% 



 

 

251 
 

Table 6.5 shows that 15 of the 48 participants which 31% gave these answers due to socio-

cultural reasons. Environmental sustainability was the second reason 13 out of 48 which 

is 27% as the cause of applying the vernacular features. The last three categories are 

functionality 8/48 (17%), adaptability 10/48 (21%) and aesthetics 2/48 (4%). 

The majority of experts agreed that vernacular architecture had provided very good 

solutions in the past and had proved its suitability to the climate. They confirmed that if 

features from vernacular houses were developed and used in a suitable way it could well 

help in improving future houses and in providing a special local identity. They also 

pointed out the importance of convincing people to accept these ideas. Only the courtyard 

received a highest percentage, which indicates that it was likely that the experts apply 

these conventional vernacular features in their recent or future dwellings. 

Many of these expert’s recognized the significance of vernacular design features and how 

critical it is in bringing together the family. 

Table 6.5: Participant reasons for applying vernacular elements. 
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Decision Makers 
5 4 3 5 0 17 

29% 24% 18% 29% 0% 100% 

Academics 
5 5 3 2 1 16 

31% 31% 19% 12% 17% 100% 

Construction 

Industry 

practitioners 

2 2 3 1 1 9 

22% 22% 33% 11% 11% 100% 

International 
3 2 1 0 0 6 

50% 33% 17% 0% 0%  

Total 15 13 10 8 5                 48 

Percentage 31% 27% 21% 17% 10%          100% 
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E.27. +30: "The house before what did it have? It had its courtyards, and with many services. 

Secondly, the idea of having people’s children live with them is an old understanding. Now 

everyone is going further away and that is wrong. Moreover, if you go to south of Iraq till this day 

their children are living with their fathers and mothers (also after married)".  

E.30. +30: “Today the children they may have an apartment within the house and they can close 

the door and may have privacy more than when he stayed in his father’s house before. Also 

fascinating is the relationship between the family sphere and privacy and how it relates to the 

traditional vernacular. Therefore, privacy was between one family to the other but not within the 

family”. 

E.44. +60: “Now I see houses with people all over the place but my sister I don’t see because she 

has a whole flat and I have my own but if we go back to the old designs we would have roof. Yes, I 

know we will have problems with privacy but I will see my sister that is more important”. 

Many of the experts came up with various points of view during the consultation. With 

the knowledge of the importance of these elements, most experts still argued the fact that 

it should be integrated with the modern residential structures in Iraq. The professional 

background of these experts is revealed with this level of knowledge and this indicated 

that these professionals had different perspectives which were expressed in the 

consultation. One expert (+60) stated that vernacular features should be considered 

beyond just a decorative feature which he then described as: “we should think of not only 

the physical manifestations of these elements but also the functional aspects. How it worked for us 

in the past” (E.13. +60). 

Generally, the experts identify the significance of the vernacular features, however, not 

every one of them knows how or if they ought to be assimilated into the residential 

housing units in Iraq. One expert suggested that: “we can integrate some elements but not all 

elements. We cannot put some elements with modern designs we just cannot… Do we need the 

courtyard in the middle of the house or outside its different?” (E.7. +30).  

The experts recognized three main features which are the courtyard, the Liwan, and the 

Shanasheel. This indicates that participants will more than likely use them. 
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 Significant aspects in participants’ homes  

All the participant experts (48) were asked the following questions.  

 

Subsequent to collecting various opinions, views, and attitudes about the challenges 

encountered in contemporary residents in Baghdad, Iraq. The third question investigated 

the most important aspects of homes from the options of: culture, identity, modernity, 

and environmental sustainability. This closed question was intended to generate insights 

and provide context for other questions. 

The ranking of these factors was done using a highest ranking. The respondents rank of 

these factors and the level of importance was calculated.  The highest number of points is 

allocated to the highest factor which is then summed over all participant responses to 

evaluate the overall level of importance. 

The factor of importance in the home of the respondent is revealed in Table 6.6. 

Table 6.6: The factor of importance in the home of the respondent 
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Decision Makers 
6 5 5 1 17 

35% 29% 29% 6% 100% 

Academics 
6 6 2 2 16 

38% 38% 12% 12% 100% 

Construction Industry 
practitioners 

3 2 1 3 9 

33% 22% 11% 33% 100% 

International 
2 2 1 1 6 

33% 33% 17% 17%  

Total 17 15 9 7 48 

Percentage 35% 31% 19% 15% 100% 
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Table 6.6 shows that the experts gave environmental sustainability the highest percentage 

(35%, 17/48) overall, closely followed by “identity” which was ranked second (31%, 

15/48). The last two categories were culture 19% (9/48), and modernity 15% (7/48). This 

ranking is presented in Table 6.6. 

 Including Vernacular features in house design 

All the participant experts (48) were asked the following questions.  

Q.7 
Do you include vernacular features in the homes 
design? If yes or no, why? 

This question was asked in order to investigate if experts included vernacular elements in 

their designs. Table 6.7 shows the descriptive statistics of use of vernacular features in 

expert’s designs. 

 

 

 

 

 

 

 

 

Table 6.7 shows that 28 out of the 48 experts (58%) showed that some kind of vernacular 

features were present in their current or past house designs, and 20 of the 48 experts (42%) 

did not. 18 of them claimed to use courtyards, stating that the external space was 

“environmentally friendly” as well as “socially efficient”. The “Liwan’ was used by three 

experts, but the “wooden door, parapet wall, and the Shamasheel” were only mentioned once. 

Table 6.7: Application of Vernacular Features 

 Yes No Total 

Decision Makers 
13 4 17 

76% 24% 100% 

Academics 
8 8 16 

50% 50% 100% 

Construction Industry 

practitioners 

3 6 9 

33% 67% 100% 

International 
4 2 6 

67% 33% 100% 

Total 28 20 48 

Percentage 58% 42% 100% 
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Some of the experts that showed no involvement with vernacular features in their present 

or past dwellings, justified this by mentioning that “Iraqi’s current building laws don’t 

encourage such concepts” and that it is “not required by most clients… our fault for not 

encouraging its use”. While other experts mention that, there is “no need for it” and “modern 

design can’t include vernacular elements”. 

 Issues prevent from adding a vernacular element 

All the participant experts (48) were asked the following questions.  

 

The objective of the question is to find the issues which might hinder experts from 

including a vernacular feature such as a courtyard in their modern or future home design. 

Table 6.8 shows the present the issues that can hinder experts from using vernacular 

features in house design. 

 Table 6.8: Issues preventing the use of vernacular features in modern house designs 
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Decision Makers 
5 6 2 3 1 17 

29% 35% 12% 18% 6% 100% 

Academics 
3 3 7 2 1 16 

19% 19% 44% 12% 6% 100% 

Construction Industry 
practitioners 

3 2 1 1 2 9 

33% 22% 11% 11% 22% 100% 

International 
2 1 0 2 1 6 

33% 17% 0% 33% 17%  

Total 13 12 10 8 5 48 

Percentage 27% 25% 21% 17% 10% 100% 
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Table 6.8 shows the different problems identified from the experts’ consultation. These 

are: having a small plot of land, high real-estate prices, the housing crisis in Iraqi / 

Baghdad, lack of government regulations to promote vernacular elements, and increasing 

user requirements. It is worth mentioning that Baghdad’s current housing crisis (25%, 

12/48) is one of the main reasons and is also associated with other key barriers - the high 

real estate prices (27%, 13/48) and the restriction to a small plot of land (21%, 10/48) as 

well as the lack of government regulation to promote vernacular elements (17%, 8/48). 

The remaining barrier was the increasing user requirements (a smaller barrier (10%, 

5/48)).  

 

 Designing a special architectural model with special specifications appropriate to 

the particular region and climate  

All the participant experts (48) were asked the following questions.  

Q.9 
Do you think there are possibilities of designing a model that can use as a 

reference to help architects when designing in the same circumstances? 

This question was asked in order to investigate the possibilities of designing a model that 

can be used as a reference that can help architects when designing in the same 

circumstances. Table 6.9 shows the possibilities of designing a reference model that can 

help architects when designing in the same circumstances. 

 

 

 

 

 

 

 

 

 

Table 6.9: Possibilities of designing a reference model 

 Yes No Total 

Decision Makers 
16 1 17 

94% 6% 100% 

Academics 
14 2 16 

88% 12% 100% 

Construction Industry 

practitioners 

7 2 9 

78% 22% 100% 

International 
5 1 6 

83% 17% 100% 

Total 42 6 48 

Percentage 88% 12% 100% 
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Table 6.9 shows that 88% (42/48) of participants answered yes, while 12 % (6/48) 

answered no. The majority (88%, 42/48) of the experts welcome the idea of the reference 

model with consideration of the different views and needs.  

In order to design homes that are suitable for the local climate, designers must fully realize 

the unique climate characteristics, in addition to the suitability and availability of the 

building materials. Additionally, it could be useful to provide general strategic guidelines 

that include scientific facts that can be used as references to help architects when they are 

considering designing a house in Iraqis climatic conditions.  

Some experts mention that the guideline can be described as zoning concepts, which gives 

appropriate guidelines and leave the design to each architect to put in their views when 

implementing these guidelines. one expert was in agreement with the statement, “the 

design guidelines are sometimes seen as a control to designer's freedom, accordingly, the designers 

would often, therefore, resist such a control". On the other hand, 17 of experts stated that they 

could design a flexible model, which could be used as guidance for designing houses 

located in the same climatic conditions. 

The experts thought that the following elements should exist in a best housing model: it 

should include sustainable housing concepts, provide for people's needs, offer comfort, 

safety and beauty and should help in reducing energy consumption. Moreover, some 

experts stated that the best model should respect building laws and consider the need for 

thermal resistance, use technology and developed building materials, vernacular 

architectural features such as the courtyard concept with some modifications, and use 

badgir and shanasheel. 

6.2.3 Part C: Opinions on efficient solutions to reduce energy demand of 

houses  

This section presents the views of the 48 experts on the efficient solutions that reduce 

energy demand in the domestic building. 

 Expert’s opinions on building design techniques and procedures 

48 respondents were asked to rank the aspects in Table below from 1 to 5 (1 being least 

important and 5 being the most important).  
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 Massing and space layout  

The experts ranked aspects relating to massing and space layout based on the probability 

of it reducing energy demand in the domestic building.  

All respondents (48) were asked the following question: 

 

 

The percentage of responses for each ranking level, the calculated mean ranking and 

interquartile range are all presented in Table 6.10.  While the distribution of ranking is 

shown in Figure 6.6. 

Q.10 

The building’s structure is important when looking to use energy 
efficiently. Look at each option below and rank your views on which 
would save energy the most and which the least. 
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D: Shape of building      

E: Internal subdivisions       

F: Using Green buildings techniques 

 

    

 

 

 
G: Slope shape to minimize exposure 
sun heat 

    

 

 

 

H:Use semi-detached or terraced house 
configuration 
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Table 6.10 : The average results of the importance of mass and space layout 

Massing and space layout   Total % Mean *IQR 

A:Orientation of the 
building (south-north 

facing) 

 Not important 1 2% 

4.02
  

1 

Less important 1 2% 

Neutral 9 19% 

Important 23 48% 

Extremely important 14 29% 

B: Shading device 

 Not important 1 2% 4.08
  

1 

Less  important 2 4% 

Neutral 9 19% 

Important 17 35% 

Extremely important 19 40% 

C: Minimizing building size 
as possible 

 

Not important 2 4% 4.02
  

1 

Less  important 6 13% 

Neutral 3 6% 

Important 16 33% 

extremely important 21 44% 

D: Optimal design of 
building shape 

 Not important 0 0% 4.06
  

1 

Less important 1 2% 

Neutral 9 19% 

Important 20 41% 

Extremely important 18 37% 

E: Internal subdivisions of 
the building 

Not important 1 2% 

4.08 

1 

Less  important 0 0% 

Neutral 9 19% 

Important 18 37% 

Extremely important 19 40% 

F:Using Green buildings 
techniques 

Not important 0 0% 

3.96
  

1 

Less  important 3 6% 

Neutral 7 15% 

Important 22 46% 

extremely important 16  33% 

G:Slope shape to minimize 
exposure sun heat 

Not important 0 0% 

3.86
  

1 

Less  important 7 15% 

Neutral 4  8% 

Important 22 46% 

extremely important 15 31% 

H:Use semi-detached or 
terraced house 
configuration 

Not important 0 0% 

4.02 

1 

Less  important 8 17% 

Neutral 11 23% 

Important 18 37% 

Very important 11 23% 

*IQR: The interquartile range 
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Figure 6.6 :Massing and space layout: Percentages given by experts 
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When putting up a building, many factors need addressing such as what the customer 

wants, the surroundings outside and the actual structure. Baghdad has extreme humidity 

and buildings need to prepared in such a way to reduce the intake of energy.   

Such factors are, designing the inside, its overall effective appearance and creating areas 

of shade around the building.  The results are shown in Figure 6.6 in relation to mass and 

layout.  The results show that in order to minimize the utilisation of air conditioning units 

and reducing energy, the outside of the building is vital in providing shaded areas and 

coolness. 

Table 6.10 and Figure 6.6 show the ranking results.  All of the proposed items had strong 

support (60-79% of responses ranked as important or very important).  

As shown in (Table 6.10 and Figure 6.6), the experts agreed upon the fact that the 

orientation of the building is an important aspect that needs to be consider. The experts 

believe that the building orientation must be directed towards south-north to gain the 

potential solar energy in the heating season. As far as the shading devices are concerned, 

the Table 6.10 and Figure 6.6 indicate that 75% (36/48) of the respondents have a 

perception that it is important (35%, 17/48) and very important (40%, 19/48) to have. It is 

probably due to the fact that shading devices prevent or reduce direct sunlight entering 

the space. 

77% (37/48) of the respondents believe that it is best to reduce the size of the building. 

However, as far as the shape of building is concerned there is a need of optimal designs 

as important by 78% (38/48) of the respondents, who consider it very important (37%, 

18/48) or important aspect (41%, 20/48), (Table 6.10 and Figure 6.6). 

Additionally, the majority of the people questioned are of the same opinion that it is 

essential to consider the internal subdivisions of the buildings. While using green 

buildings techniques and opting for slope shape to minimize sun heat is also very critical 

to the building planning and design. While 77% (37/48) of the respondents have a 

perception that it is important (46%, 22/48) and very important (31%, 15/48) to opt for 

the slope shape, the 60% (29/48) of the respondents for the semi-detached or terrace house 

configuration. Hence, upon comparison, it can be duly noted that the majority population 

picks a shading device and internal subdivision of the building as an effective. 



 

 

262 
 

Participants had suggested further options for exploration in the topic of “massing and 

space layout”: 

 Increase green area around the building 

 Use light colours for walls and roofs to reflect the heat of the sun 

 Building structure considering the direction of the wind 

 Taking the buildings surroundings into account 

These aspects were ranked by the experts as for the previous batch.  The rankings are 

presented in Table 6.11 and Figure 6.7.  

Table 6.11 : Massing and space layout:  Suggestions for further techniques by the 
experts 

Massing and space layout   Total % Mean IQR 

I: Increase green area 

around the building 

Not important 2 4% 

3.5 

1 

Less important 5 10% 

Neutral 17 35% 

Important 15 31% 

Very important 9 19% 

J: Use light colours for 

walls and roofs to reflect 

the heat of the sun. 

 

Not important 3 6% 3.48 1 

Less important 4 8% 

Neutral 17 35% 

Important 15 31% 

Very important 9 19% 

K: Building structure 
considering the direction 

of the wind 

Not important 1 2% 4.33 1 

Less  important 1 2% 

Neutral 2 4% 

Important 21 44% 

Very important 23 48% 

L:  Taking the buildings 

surroundings into account 

Not important 0 0% 4.416 1 

Less important 0 0% 

Neutral 4 8% 

Important 20 42% 

Very important 24 50% 
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Figure 6.7 :Massing and space layout: ranking of additional options recommended by 

the experts 

Although there was more than 50% support for all options suggested, the lowest support 

was noted for: 

 Increasing green area around the building. 

 Using light colours for walls and roofs to reflect the heat of the sun. 

While the highest support was for: 

 Designing the building taking account of wind direction. 
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 Window design 

Using the same ranking approach as described previously, all respondents (48) had been 

asked the following question: 

 

The window design is yet another crucial aspect of the building that architects needs to 

be considerate about. The windows are the vital source of light, warmth and ventilation 

within the building and thus its design is crucial to the architects (Alsteris & Paliwal, 

2004). 

It is a key feature for reducing solar gains and thereby reducing energy consumption. 

However, a conflicting desire is to provide natural light at the same time. Experts were 

consulted to give their opinions in the way that windows were put into buildings to save 

energy (see Table 6.12 and Figure 6.8). 

The percentage of responses for each ranking level, the calculated mean ranking and 

interquartile range are all presented in Table 6.12. While the distribution of ranking is 

shown in Figure 6.8. 

 

Q.11 

Which of the below would you say minimizes the demand for 

energy in household buildings. 
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A:smaller windows      

B: Reduce the number of windows      

C: shelter the windows by the use of 

canopies  

     

D: plant agriculture at each window      
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Table 6.12: Window constructions and methods, respondents average results 

Window design  Total % Mean IQR 

A: Reduce windows area 

 

Not important 2 4% 

4.27 

 
1 

Less important 3 6% 

Neutral 5 11% 

Important 17 35% 

Very important 21 44% 

B: Reduce the number of 

windows 

 

Not important 0 0% 

4.16 1 

Less important 0 0% 

Neutral 11 23% 

Important 18 38% 

Very important 19 40% 

C: shelter the windows by the 

use of canopies 

 

Not important 1 2% 

3.56 

 
1 

Less important 4 8% 

Neutral 18 38% 

Important 17 35% 

Very important 8 17% 

D: Use color glaze for 

external windows 

 

Not important 0 0% 

4.208 1 

Less important 0 0% 

Neutral 10 21% 

Important 18 38% 

Very important 20 42% 
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Figure 6.8: Strategies and design techniques for windows: Percentages obtained from 

professionals 

While gathering a collective response on the design of window, it was noted that majority 

(79%, 38/48) of the sample respondents agrees upon the factor that the windows area 

should be reduced, while significantly decreasing the number of windows in the building. 

Additionally, 52% (25/48) of the sample respondents reflects that it is important (17%, 

8/48) and extremely important (35%, 17/48) to have canopies attached to each window 

to protect from the sun (Table 6.12 and Figure 6.8). 

It was also asked from the participants whether it is necessary to use colour glaze for 

external window or not. The response indicated that 80%(38/48) of the sample 
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respondents thinks that it is important (38%, 18/48) and very important (42%, 20/48), 

while 0% (0/48) of the respondents agrees to the fact that it is not at all important (Table 

6.12 and Figure 6.8). 

The results indicate that having smaller and less windows are vital to reduce the amount 

of heat that will go inside the building and therefore this will protect energy.  

Participants had suggested further options for exploration in the topic of “Window 

design”: 

E: Grow grass in front of each window 

F: build window facing north, collect solar energy from the south 

These aspects were ranked by the experts as for the previous batch.  The rankings are 

presented in Table 6.13 and Figure 6.9.  

Table 6.13 Window design techniques and strategies: Suggestions for further techniques by 

the experts 

Window design  Total % Mean IQR 

E: Grow grass in front of each 

window 

 

Not important 2 4% 

3.625 

1 

Less important 2 4% 

Neutral 19 40% 

Important 14 29% 

Very important 11 23% 

F: place the window facing 

north, collect solar energy 

from the south 

Not important 7 15% 

3.04 

 

1 

Less important 4 8% 

Neutral 21 44% 

Important 10 21% 

Very important 6 13% 
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Although there was more than 50% support for all options suggested, the lowest support 

was noted for: 

 Grow grass in front of each window 

 Build window facing north, collect solar energy from the south 

While the highest support was for: 

 Grow grass in front of each window 

 

Figure 6.9 : Window design techniques and strategies: Suggestions for further techniques by 

the experts 
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 Shading device design and strategies  

Using the same ranking approach as described previously, all respondents (48) had been 

asked the following question: 

The shading devices or the light shelves are used as reflectors that can optimize the solar 

energy as required. However, to use shading it is essential to consider some of the aspects 

that can regulate the reach of the sunlight and the heat as well. The survey taken indicates 

the aspects of shading devices that needs to be considered (El-Refaie, 1987). 

The use of shading devices is essential in warm countries.  This is because it protects the 

outer building by keeping it cool which in turn reduces the use of air conditioners.  

The percentage of responses for each ranking level, the calculated mean ranking and 

interquartile range are all presented in Table 6.14.  While the distribution of ranking is 

shown in Figure 6.10. 

Q.12 

Shading device: 

Read each option below to decide which ones are most effective in 

reducing energy 
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A:  Use high shad device around building 

on top of external walls 

     

B:  Use effective courtyard landscape 

design to provide shade around the 

building 

     

C:  Use sun louver techniques.      

D:  using nature such as large trees to 

protect the home and provide protection 

from the sun 
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Table 6.14: Results from the panel for the different ways of shading the home inside and out 

Shading device  Total % Mean IQR 

A: Use high shad device 

around building on top of 

external walls 

Not important 8 17% 

3.08 

 
1 

Less important 9 19% 

Neutral 6 13% 

Important 21 44% 

Very important 4 8% 

B: Use effective courtyard 

landscape design to 

provide shade around the 

building 

Not important 0 0% 

4.16 1 

Less important 0 0% 

Neutral 11 23% 

Important 18 38% 

Very important 19 40% 

C: Use sun louver 

techniques. 

Not important 2 4% 

3.85 1 

Less important 2 4% 

Neutral 11 23% 

Important 19 40% 

Very important 14 29% 

D: using nature such as 

large trees to protect the 

home and provide 

protection from the sun 

Not important 1 2% 

3.79 1 

Less important 1 2% 

Neutral 16 33% 

Important 19 40% 

Very important 11 23% 
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Figure 6.10: Results from the panel for the different ways of shading the home inside and out 
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Table 6.14 and Figure 6.10 show that the majority of the panel gave importance to all of 

the ways of creating shade.  

The respondents when enquired indicated that it is not that important to use high shade 

device on top of the building, instead a large portion of sample population agreed upon 

the fact that it is beneficial to use courtyard landscape design, which is much more 

effective. Moreover, 69% (33/48) of the participants responded that it is very important 

(29%, 14/48) and important (40%, 19/48) to use sun louver techniques, while 63% (30/48) 

of the respondents considered that the shading by natural means is also an effective 

solution. 

The results underline that it is vital for buildings in Baghdad to have some sort of cover 

mechanism to protect the buildings from the sun.  The upstairs are generally hotter and 

therefore needs cooling more than other parts of the building.  The results from the panel, 

suggest that having some sort of cover on the highest part of the home would work in 

achieving this.  This will in turn minimize the use of air conditioners as well as minimizing 

energy usage 

 Participants had suggested further options for exploration in the topic of “shading 

device”: 

E: Use horizontal canopy to create shade. 

F: Shading in Ventilated Facades. 

H: Use sun reflection design techniques. 

J: use covers on the inside and outer windows to stop sun from going inside the 

building. 

K: Use roof shading techniques. 

These aspects were ranked by the experts as for the previous batch.  The rankings are 

presented in Table 6.15 and Figure 6.11.   
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Table 6.15:Shading device techniques and strategies: Suggestions for further techniques 

by the experts 

Shading device   Total % Mean IQR 

E: Use horizontal 

canopy to create shade 

 

Not important 2 4% 

3.5 1 

Less important 5 10% 

Neutral 17 35% 

Important 15 31% 

Very important 9 19% 

F: Shading in Ventilated 

Facades 

 

Not important 1 2% 

4.06 1 

Less important 2 4% 

Neutral 9 19% 

Important 18 38% 

Very important 19 40% 

H: Use sun reflection 

design techniques 

 

Not important 0 0% 

3.458 

1 

 

 

Less important 7 15% 

Neutral 16 33% 

Important 21 44% 

Very important 4 8% 

J: use covers on the 

inside and outer 

windows to stop sun 

from going inside the 

building 

Not important 4 8% 

3.95 1 

Less important 9 19% 

Neutral 15 31% 

Important 11 23% 

Very important 9 19% 

K: Use roof shading 

techniques 

Not important 0 0% 

4.39 1 

Less important 0 0% 

Neutral 4 8% 

Important 21 44% 

Very important 23 48% 
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Although there was more than 50% support for all options suggested, the lowest support 

was noted for: 

 Use horizontal canopy to create shade; 

 Shading in Ventilated Facades; 

 Use sun reflection design techniques; 

 Use covers on the inside and outer windows to stop sun from going inside the 

building; 

 Use roof shading techniques. 

While the highest support was for: 

 Use roof shading techniques; 

 Use covers on the inside and outer windows to stop sun from going inside the 

building; 

 Use sun reflection design techniques. 

 

 

Figure 6.11:  Shading device techniques and strategies:  Suggestions for further techniques by 

the experts 
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 Cooling and heating systems (HVAC): 

Using the same ranking approach as described previously, all respondents (48) had been 

asked the following question: 

 

In order to offer indoor comfort and breathable air in the home, it is essential to consider 

the efficacy of the HVAC system. The system exchanges or replaces air inside the building 

and gets rid of humidity, smells and enables easy breathing for better comfort in the 

extreme weather (Schneider, 2001).  The demand for these systems are needed in cities 

like Baghdad all through the year. 

Table 6.16 and Figure 6.12 show the expert’s views, in round 1, different ways of 

minimising energy in homes in Iraq, Baghdad. 

 

 

Q.13 

HVAC: 
Look at each option below and decide how important each one is in 
relation to cooling to save energy. 
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A: Have smaller rooms so that the 
heating/cooling systems are only used 
when in that room.  Therefore, energy is 
not wasted. 

     

B:use sensors that will keep the rooms 
at a comfortable degree by the use of 
the air conditioner 

     

C:Use mechanical ventilation techniques      

D:Use ground heat exchange techniques      
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Table 6.16:  HVAC techniques and strategies: Percentages given by experts 

HVAC   Total % Mean IQR 

A: Have smaller rooms so 
that the heating/cooling 
systems are only used when 
in that room.  Therefore, 
energy is not wasted. 

Not important 2 4% 

4.08 
 

1 

Less important 1 2% 

Neutral 7 15% 

Important 18 38% 

Very important 20 42% 

B: use sensors that will keep 
the rooms at a comfortable 
degree by the use of the air 
conditioner 

Not important 2 4% 

4.16 

1 

Less important 2 4% 

Neutral 4 8% 

Important 17 35% 

Very important 22 46% 

C: Use mechanical ventilation 
techniques 

Not important 9 19% 

3.96 

1 

Less important 2 4% 

Neutral 12 25% 

Important 16 33% 

Very important 9 19% 

 

Figure 6.12: HVAC strategies and techniques: Percentages given by experts 
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Table 6.16 and Figure 6.12, when the experts were enquired about the HVAC strategies 

80% (38/48) of participants indicated that it is very important (42%, 20/48) and important 

(38%, 18/48) to separate the rooms within the home to make smaller more efficient ones. 

While a significant 86% (39/48) indicated that it is very important (46%, 22/48) and 

important (35%, 17/48) of the respondent’s sample opted to make use of a sensory system 

that will keep the environment in the room comfortable in relation to heat or coolness. 

While only 52% (25/48) of the population thinks that mechanical ventilation is very 

important (19%, 9/48) and important (33%, 16/48). Hence, the survey response reflects 

that the use of the sensors is considered to be. 

In order to recover energy, it would make sense if the rooms are separated and each room 

had its own cooling or heating unit.  The panel in round 1 mentioned that the best way to 

handle the system is by having buttons that will control the climate within each building 

to make it a comfortable one.  This is however something that the public do not use or 

consider within their homes. Due to the lack of public knowledge in relation to saving and 

protecting energy, these ideas are not being used within buildings to make living better 

(chapter 5). 

Participants had suggested further options for exploration in the topic of “shading 

device”: 

D: Use ground heat exchange techniques 

These aspects were ranked by the experts as for the previous batch.  The rankings are 

presented in Table 6.17 and Figure 6.13.   

Table 6.17: HVAC techniques and strategies: Suggestions for further techniques by the 
experts 

HVAC   Total % Mean IQR 

D: Use ground heat 
exchange techniques 

Not important 2 4% 

3.5 

1 

Less important 5 10% 

Neutral 17 35% 

Important 15 31% 

Very important 9 19% 
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Figure 6.13: HVAC techniques and strategies: Suggestions for further techniques by the 
experts 

It is notable that 50% (24/48) of the respondents thinks that it is very important (19%, 

9/48) and important (31%, 15/48) to use ground heat exchange techniques to confirm the 

importance of air conditioning units and to minimise the use of energy, while 4% (2/48) 

of the respondents have perception that it is not important. 

 

 Natural ventilation: 

Using the same ranking approach as described previously, all respondents (48) had been 

asked the following question: 
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While working on the structure of the building it is quintessential to also consider the 

natural ventilation process. Natural ventilation helps to control the air circulation 

throughout the building without making use of any mechanical devices such as air-

conditioning systems. It is also known as the passive cooling, and it takes gain of pressure 

differences as well as the air movement to maintain the temperature comfort inside the 

living spaces (Awbi, 2002). 

Natural ventilation is one of the most important solutions in Iraq, Baghdad. However, if 

you travel to the Northern parts where is it not as hot, there is a choice.  Using natural 

airing means that it will work alongside the HVAC system in scorching temperatures and 

in the cooler weather it can be the choice of the individual of its use. Table 6.18 and Figure 

6.14 show that experts support natural ventilation and have stated that the location of the 

building, having a large courtyard and having larger spaces inside the home will all play 

a vital role in creating natural airing. The inner of the building is usually designed with 

Q.14 

Natural ventilation: 

Look at the list below of ways of improving ventilation in order to 

minimise energy 
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A:the use of windows for ventilation of the 

building 

     

B: build air shafts by the use of ventilation 

methods 

     

C: have an open plan inside to provide good 

airflow inside 

     

D:Have 2 windows in each room to create 

good air flow 

     

E:Use efficient court yard design to provide 

natural ventilation inside and outside the 

house 
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what the customer wants, although by using larger, open spaces this can still promote 

natural airing around the home. 

Table 6.18 : Natural ventilation strategy and techniques: Percentages given by experts  

Natural ventilation  Total % Mean IQR 

A: Use windows to ventilate the 

building 

 

Not important 3 6% 

3.27 1 

Less  important 4 8% 

Neutral 15 31% 

Important 17 35% 

Very important 9 19% 

B: build air shafts by the use of 

ventilation methods 

Not important 1 2% 

3.56 1 

Less  important 4 8% 

Neutral 18 38% 

Important 17 35% 

Very important 8 17% 

C: design the indoor by suitable 

plan in order to provide interior 

airflow 

 

Not important 2 4% 

3.71 1 

Less  important 2 4% 

Neutral 12 25% 

Important 23 48% 

Very important 9 19% 

D: more windows for natural 

lighting and air 

 

Not important 5 10% 

3.98 1 

Less  important 1 2% 

Neutral 5 10% 

Important 22 47% 

Very important 15 31% 

E: have larger spaces in doors to 

support good air flow 

 

Not important 1 2% 

4.35 1 

Less  important 1 2% 

Neutral 2 4% 

Important 21 44% 

Very important 23 48% 

F: Face the building towards the 

North side which will create better 

air and prevent heat from the sun 

 

Not important 1 2% 

4.16 1 

Less  important 1 2% 

Neutral 9 19% 

Important 18 38% 

Very important 19 40% 

G: Use efficient courtyard design to 

provide natural ventilation inside 

and outside the house 

 

Not important 1 2% 

4.20 1 

Less  important 2 4% 

Neutral 6 13% 

Important 17 35% 

Very important 22 46% 
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Figure 6.14: Natural ventilation strategy and techniques: Percentages given by 

experts 
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Table 6.18 and Figure 6.14 show a large proportion (54%, 26/48) of those questioned agree 

that windows can be used for ventilation purpose, while 6 %( 3/48) of the population size 

disagrees to this fact.  

It is also notable that 52% (25/48) of the respondents thinks that it is important (35%, 

17/48) and very important (17%, 8/48) to use the ventilation tower technique, while 67% 

(32/48) of the respondents have perception that it is very important (48%, 23/48) and 

important (19%, 9/48) to design the indoors of the building such that it provides for 

maximum interior airflow.  

It is also notable that 78% (38/48) of the respondents for the use of windows to have 

natural light and air stock. While 92% (44/48) of the respondents thinks that it is very 

important (48%, 23/48) and very important (44%, 21/48) to design a building optimally 

to have a natural ventilation within.  

Moreover, 78% (37/48) of the respondents indicates that it is significant to face the front 

of the building to the northern side to get the best circulating of air and also to prevent 

getting heat from the sun. Consequently, 81% (39/48) of the respondents believes that it 

is efficient to use the courtyard design for natural ventilation inside and outside the 

building. 

To be conclusive, majority of the respondents is favour of installing the windows for 

natural ventilation, while the second-best option that is agreed upon by the majority 

respondents is to orientate the building to north for lesser heat and controlled natural 

ventilation. 

Architects can take these ideas and methods with regards to better natural ventilation into 

account when they start designing further homes, see Table 6.18 and Figure 6.14. 

Participants hadn’t suggested any further options for exploration in the topic of “natural 

ventilation”. 
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 Analysis of building envelope design techniques and methods 

Using the same ranking approach as described previously, all respondents (48) had been 

asked the following question: 

This question asks to explore expert’s opinions on the most efficient energy reduction 

ideas and methods in relation to, ‘how to cover the building effectively’ can be adapted 

based on their experience. This question would help in clarifying the main factors that can 

affect houses in the future. 

The building envelope refers to the entire outside of the building that helps to keep 

coolness, dryness or a warmness environment inside, while also facilitating controlling 

the temperature of the climate. It is one of the specialized areas of architectural and 

engineering practice that needs through perusal (Sadineni, et al., 2011).  

Q15 

Look at the list below in relation to the best way in covering a building to 

minimise energy demand 
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A:house thickness covering (wall, roof, and floor)      

B:Conductivity of materials      

C:Resistance of the materials      

D:Type of Insulation materials      

E: Utilise thick covering through up dated 

construction equipment that can be purchased on 

home soil 

     

F: Utilise the correct materials in order to keep 

coolness in the building 
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The professionals have examined the envelope design strategies for hot climates where 

the covering of the buildings relate to the outside walls and glazing as well at the roof and 

the floors. Table 6.19 and Figure 6.15 show some methods that need to take place when 

producing the designs (all given a rating of more than 4 out of 5). 

Table 6.19 : Building strategies and techniques: Percentages given by experts 

Building envelope  Total % Mean IQR 

A:Thickness of  the house 

envelop(wall, roof, and floor) 

Not important 0% 0% 

4.27 1 

Less important 0 0% 

Neutral 9 19% 

Important 17 35% 

Very important 22 46% 

B:Conductivity of materials 

Not important 0 0% 

4.395 1 

Less important 0 0% 

Neutral 4 8% 

Important 21 44% 

Very important 23 48% 

C:Resistance of the materials 

Not important 0 0% 

4.416 1 

Less important 0 0% 

Neutral 4 8% 

Important 20 42% 

Very important 24 50% 

D:Type of Insulation materials 

Not important 0 0% 

4.52 1 

Less important 0 0% 

Neutral 1 2% 

Important 21 44% 

Very important 26 54% 

E: Utilise thick covering through 

up dated construction equipment 

that can be purchased on home 

soil 

Not important 0 0% 

4.437 1 

Less important 0 0% 

Neutral 3 6% 

Important 21 44% 

Very important 24 50% 

F:Using relevant materials to 

keep coolness 

Not important 0 0% 

4.40 1 

Less important 1 2% 

Neutral 2 4% 

Important 23 48% 

Very important 22 46% 
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Figure 6.15: Building envelope strategies as well as techniques: Percentages given by experts 

Table 6.19 and Figure 6.15 show that a large proportion of the people questioned think 

that the thickness of the building envelope is one of the major aspect to be considered. 

Moreover, 92% (44/48) (48%, 23/48 very important and 44%, 21/48 important) of the 

respondents indicates that the conductivity of the materials is also need to be considered 

in the design plan, along with the material’s resistance as agreed by the 92% (44/48) (50%, 

24/48 very important and 42%, 20/48 important) of the respondents. 
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In addition, 98% (47/48) (54%, 26/48 very important and 44%, 21/48 important) of the 

participants responded that it is extremely important to consider the types of insulating 

materials as well. The 50% (24/48) of the survey response indicated that it is very 

important to use modern construction materials, having high insulation, while 46% 

(22/48) responded that it is also very important to make use of the relevant construction 

material to maintain comfort temperature. 

Hence, as indicated in the survey it is essential to consider the factors of material 

conductivity, resistance as well as the type of insulating material in relation to the 

envelope of the building.  

From the results, one can see that the professionals were of the same opinion that it is vital 

to have good building protection from the outside in order to prevent the inside getting 

too hot, as well as good insulation. An example of this is, using material that has low 

conductivity, this is because the thicker the material, the more likely it is to reduce the U-

value of the building outside.  

Participants hadn’t suggested any further options for exploration in the topic of “building 

envelope”. 

 External walls design:  

Using the same ranking approach as described previously, all respondents (48) had been 

asked the following question: 

Q.17 

There are many different materials that can be used on the walls outside in 
order to reduce energy. Examine the below options: 
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A: Usage of wall materials with good insulation properties.      

B:Design external walls with solid clay brick      

C: protecting the outside walls with mud so that they are 
insulated well 

     

D build double walls for the outside      

E: Usage of cavity methods on the outside walls (they will 
act as air ducts for heat-exchange reasons). 
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The external wall designs need a thorough consideration by an architect. This is due to 

the fact that the exterior walls of a house have several functions. Not only it defines the 

shape of a building, but it also supports the floors, walls, and the roofs (Chalermyanont 

& Benson, 2005). 

Successful implementation of the walls outside of the building is vital in very warm 

countries and involves a lot of thought in relation to materials and ideas. Table and Figure 

7.18 shows the ways in which the outside walls of the building can be designed so to 

minimise energy. 

Table 6.20 : Exterior wall strategies and techniques: Percentages given by experts 

External Wall 
 Total % 

Mean 
IQR 

A: Use wall materials with good 

insulation properties. 

Not important 1 2% 

4.31 

1 

Less important 2 4% 

Neutral 2 4% 

Important 20 42% 

Very important 22 46% 

B: Design external walls with 

solid clay brick 

Not important 2 4% 

4.0 

1 

Less important 3 6% 

Neutral 6 12% 

Important 19 40% 

Very important 18 38% 

C: protecting the outside walls 

with mud so that they are 

insulated well 

Not important 7 15% 

3.29 

 

Less important 4 8% 

Neutral 21 44% 

Important 6 13% 

Very important 10 21% 

D:  build double walls for the 

outside 

Not important 1 2% 

4.33 

1 

Less important 2 4% 

Neutral 5 10% 

Important 21 44% 

Very important 22 46% 

E: Use cavity techniques in 

external walls (they will act as air 

ducts for heat-exchange reasons). 

 

Not important 1 2% 

4.21 

1 

Less important 1 2% 

Neutral 9 19% 

Important 22 46% 

Very important 15 31% 
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Figure 6.16 : Exterior Wall strategies and techniques: Percentages given by experts 

Table 6.20 and Figure 6.16 show that 88% (42/48) (42%, 20/48 important and 46%, 22/48 

very important) of the sample participants thinks that a good insulating material must be 

used for the walls, while 2% (1/48) reflects that it is not of importance. While comparing 

between the wall designs using solid clay brick and mud, majority (78%, 27/48) reflects 

that using mud is much more important for the exterior wall designs. 

However, the 80% (43/48) of the participants responded that it is very important (46%, 

22/48) and important (44%, 21/48) to make use of double skin walls, but 2% (1/48) 

responded that it is not important. In addition, 65% (31/48) indicated that it is also very 
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important (31%, 15/48) and important (46%, 22/48) to use cavity techniques for external 

wall design that act as air ducts for heat-exchange purposes, but 2% (1/48) does not think 

that it is important.  

There are many ways in which the external walls can be designed in Iraq, Baghdad. The 

results from the survey reveal that the respondents agreed that all of the ideas and 

methods were considered relevant (rated above 3). 

Hence, comparing the results it is notable that majority of the respondents for the use of 

cavity techniques. Having double layers on the wall is also vital when preparing homes 

in Iraq, Baghdad. 

Participants hadn’t suggested any further options for exploration in the topic of “external 

wall”. 

 

 External glazing 

Using the same ranking approach as described previously, all respondents (48) had been 

asked the following question: 

 
It is important to get the external glazing correct as this saves’ energy inside the homes.  

If successfully implemented, they can also reduce solar heat and in turn minimise the use 

of energy. Glazing is the weak point in a building’s overall thermal performance and a 

major source of heat loss. 

Q.18 
There are a number of ways to use glazing.  Look at the options below 
and decide which minimise the demand for energy 
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A: Increase thickness glazing      

B: Use double/ triple glazing and have air 
pockets between them 

     

C: Use double/triple glazing and have argon 
gas between panels 

     

D: Use highly air tight windows      



 

 

290 
 

Table 6.21 and Figure 6.17 show four different ways of implementing glazing in Iraq that 

are highly effective. 

Table 6.21 : External glazing strategies and techniques: Percentages given by experts 

External glazing  Total % Mean IQR 

A: the glazing would need to 
have more thickness 

Not important 2 4% 

4.0 1 

Less important 5 10% 

Neutral 4 8% 

Important 17 32% 

Very important 20 42% 

B: Use double/triple glazing 
and have air enclosed in the 

panels 

Not important 0 0% 

4.27 1 

Less important 0 0% 

Neutral 9 19% 

Important 17 35% 

Very important 22 46% 

C: Use highly air tight 
windows 

Not important 0 0% 

4.437 1 

Less important 0 0% 

Neutral 3 6% 

Important 21 44% 

Very important 24 50% 

D: Plaster could be used for 
insulating glaze on the 

outside windows 

Not important 3 6% 

3.47 1 

Less important 4 8% 

Neutral 17 35% 

Important 15 31% 

Very important 9 19% 
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Figure 6.17: External glazing strategies as well as techniques: Percentages given by 
experts  

Table 6.21 and Figure 6.17 show that 74% (41/48) (32%, 17/48 important and 42%, 20/48 

very important) of the sample participants think that increasing the 

thickness of glass must be used because this will play an important part in rising the 

efficiency of the glaze, while, 4% (2/48) reflects that it is not of importance. However, the 

81% (39/48) of the participants responded that it is very important (46%, 22/48) and 

important (35%, 17/48) to use a number of glazing units (double/triple) and have air 

pockets in the middle of them to increase the efficiency of buildings in the country.  In 

addition, 94% (45/48) indicated that it is also very important (50%, 24/48) and important 

(44%, 21/48) to use highly airtight windows than original frames as a feature of external 
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glazing design. Using plaster for glaze insulation for external windows is also seen as an 

important factor. 

Participants hadn’t suggested any further options for exploration in the topic of “external 

wall”. 

 Efficient Roof and Floor Design 

The utilizing of energy plays an important factor in very warm climates and therefore the 

design of the roof and grounds of homes need to be constructed well just like the country 

being analysed here.  

Efficient roof design: 

Using the same ranking approach as described previously, all respondents (48) had been 

asked the following question: 

 

Q.18 
Look at the options below and analyse which are important in building 

a roof that will minimise the use of energy. 
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A: Rain insulation and wood materials would be 

used when constructed the outside roof above 

the concrete. 

     

B: Using good insulation materials and concrete 

when building the roof outside above the 

concrete 

     

C: Using green grass to increase the insulation 

when building the external roof above the 

concrete 
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A building is basically defined by its roofing design. A perfect external roof provides 

optimal protection from the environmental hazards such as the rain and can essentially 

aid in controlling the temperature, thus there is a dire need to consider its design (Erell, 

2013). 

Table 6.22 and figure 6.18 show the response from the respondents on the possible ideas 

and methods that could be implemented to build a roof that would overall save energy.  

Table 6.22 : Efficient roof  strategies as well as techniques:  Percentages given by experts 

Efficient roofing design   Total % Mean IQR 

A:  Rain insulation and wood 

materials would be used when 

constructed the outside roof 

above the concrete. 

Not important 0 0% 

3.39 

1 

Less important 7 15% 

Neutral 22 46% 

Important 12 25% 

Very important 7 15% 

B:  Using good insulation 

materials and concrete when 

building the roof outside 

above the concrete  

 

Not important 0 0% 

4.27 

1 

Least important 0 0% 

Neutral 9 19% 

Important 17 35% 

Very important 22 46% 

C:  Using green grass to 

increase the insulation when 

building the external roof 

above the concrete 

Not important 3 6% 

3.47 

1 

Least important 4 8% 

Neutral 17 35% 

Important 15 31% 

Very important 9 19% 
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Figure 6.18 :  Efficient roof  strategies as well as techniques:  Percentages given by experts 

Table 6.22 and Figure 6.18 show that only 40% (19/48) (25%, 12/48 important and 15%, 

7/48 very important) of the sample participants reflects that the external roof must be 

designed raised over the concrete construction consisting of rain insulation and materials 

made from wood. While, 81% (39/48) of the participants thinks that it is very important 

(46%, 22/48) and important (35%, 17/48) to ensure that the roofs outside the building 

which are above the concrete are built with insulation materials and tiles made of concrete. 

Moreover, 50% (24/48) (19%, 9/48 very important and 31%,15/48 important) thinks that 

the external roof must be designed to have green grass in order to increase the insulation, 

while 6% (3/48) indicates that it is not that important. Hence, it is notable that the majority 

of the participant’s size opts for efficient insulation materials and concrete tiles to build 

the exterior concrete roof of the building. 
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Participants had suggested further options for exploration in the topic of “efficient roofing 

design”: 

D:  A gap can be made above the structure which could stop direct heat coming in at 

night.  This would be due to efficient ventilation. 

 These aspects were ranked by the experts as for the previous batch.  The rankings are 

presented in Table 6.23 and Figure 6.19.   

 

Figure 6.19 :  Efficient roofing techniques and strategies: Suggestions for further techniques 

by the experts 

Table 6.23 :  Efficient roofing techniques and strategies: Suggestions for further techniques 

by the experts 

Efficient roofing design  Total % Mean IQR 

D:  A gap can be made above 

the structure which could stop 

direct heat coming in at night.  

This would be due to efficient 

ventilation. 

Not important 3 6% 

3.47 1 

Less important 4 9% 

Neutral 17 35% 

Important 15 31% 

Very important 9 19% 
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Table 6.23 and Figure 6.19 show that 50% (24/48) (19%, 9/48 important and 31%, 15/48 

very important) of the participants thinks that using the technique of building a gap over 

the structure must be used as important factor which can stop the sun from entering the 

home at night if it is ventilated correctly. While, 6% (3/48) reflects that it is not of 

importance. 

 Efficient floor design: 

Using the same ranking approach as described previously, all respondents (48) had been 

asked the following question: 

 

Along with the roof techniques and strategies, it is also essential to consider the design of 

the floor as it not only beautifies the exterior of the building but it also provides a 

superficial covering to the ground of the building eliminating the bumps and curves 

(Thrush, 2006).  

Table 6.24 and Figure 6.20 show the experts’ ratings (round 1) of possible ideas and 

methods in relation to building the floor to achieve an efficient, energy saving floor 

design. 
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Figure 6.20 : Efficient floor strategies as well as techniques: Expert’s average rating 

Table 6.24 :   Efficient floor strategies as well as techniques: Expert’s average rating 

Efficient floor design   Total % Mean IQR 

A: Use natural materials such 

as marble or stone tiles 

 Not important 2 4% 

4.0 

1 

Less important 3 6% 

Neutral 6 12% 

Important 19 40% 

Very important 18 38% 

B: Usage of mud insulation 

mortar also using tiles made 

from concrete 

Not important 2 4% 

3.96 

1 

Less important 2 4% 

Neutral 11 23% 

Important 14 29% 

Very important 19 40% 

C: Use wood insulation 

materials 

Not important 7 15% 

3.04 

1 

Less important 4 8% 

Neutral 21 44% 

Important 10 21% 

Very important 6 13% 
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Table 6.24 and Figure 6.20 show that 78% (37/48) (38%, 18/48 important and 40%, 19/48 

very important) of the participants thinks that the use of natural materials such as marble 

or stone tiles is best for outside floor, while 4% (2/48) indicates that it is not that important. 

While 69% (33/48) of the participants reflect that it is very important (40%, 19/48) and 

important (29%, 14/48) to utilise mud insulation mortar and have tiles on the floor made 

from concrete. Moreover, only 33%(16/48) indicates that it is very important (13%, 6/48) 

and important (21%, 10/48) to use wood insulation materials, though 15% (7/48) negates 

its importance. 

Participants had suggested further options for exploration in the topic of “efficient roofing 

design”: 

D: Usage of thick layer of sand and have the tiles on the floor made from concrete. 

E: Use natural stone in floors 

These aspects were ranked by the experts as for the previous batch.  The rankings are 

presented in Table 6.25 and Figure 6.21.   

Table 6.25 :  Efficient floor techniques and strategies: :  Suggestions for further techniques by the 

experts 

Efficient floor design  Total % Mean IQR 

D: Usage of thick layer of 

sand and have the tiles on 

the floor made from 

concrete. 

Not important 3 6% 

3.47 1 

Less important 4 8% 

Neutral 17 35% 

Important 15 32% 

Very important 9 19% 

E: Use natural stone in floors 

Not important 1 2% 

4.14 1 

Less important 1 2% 

Neutral 9 19% 

Important 16 33% 

Very important 21 44% 
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Figure 6.21 :  Efficient floor techniques and strategies: Suggestions for further techniques 

by the experts 

Table 6.25 and Figure 6.21 show that 51% (24/48) of the participants indicates that it is 

very important (19%, 9/48) and important (32%, 15/48) to use a thick sand layer and have 

the tiles made of concrete on the exterior floor. However, 77% (37/48) of the population 

reflects that it is very important (44%, 21/48) and very important (33%, 16/48) to use 

natural stone in floors. Thus, the survey indicates that the majority of the population were 

of the opinion of using natural stones as a good method of minimizing the consumption 

of energy, as it is readily available in the country.  

The results show that in the first and second rounds, the experts had agreed to a range of 

the strategies and techniques discussed in relation to building these kinds of homes for 

the country.  They rated the vital element was the usage of good materials for insulating 

above the concrete roof construction on the roof outside. Experts suggested using the idea 

of having a gap over the structure which could work as a ventilator in the evening and 

prevent sun from entering the home. With regards to insulating the floor, most of the 

experts agreed that the usage of natural stones as one of the best ways to minimise 

consuming energy.  As a bonus, this is a resource that ‘one can get his hands on’ easily in 

the country.  In addition, the usage of sand with a thick layer and tiles made of concrete 

are also a notable idea. 

Use natural stone in floors
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6.2.4 Part E: Perception of cultural barriers to the delivery of low energy 

houses  

The way of living in a country plays an important role when designing a building and this 

goes for Iraq too. Therefore, minimizing energy techniques need to change to suit this way 

of living.  

Using the same ranking approach as described previously, all respondents (48) had been 

asked the following question: 

All respondents (48) were asked the following question: 

 

Table 6.26 and Figure 6.22 show how, according to the experts the different design ideas 

to save energy whilst still maintaining people’s general cultural way of living in the city. 

 

Q.21 

Social- cultural aspects 
Look at the options below and analyse them in terms of saving energy based on 

the amount a room is used 
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A: make the rooms that are used the most; 
smaller, such as bedrooms 

     

B: the ground floor should be used for rooms that 
are used the most (bedrooms) whilst the second 
floor should be used for rooms that are used the 
least, such as the guest room 

     

C: the underground story should be used the 
most as it is the coolest compared to the ground 
level 
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Table 6.26: Social- cultural image strategies as well as techniques: Experts’ average rating 

Social- cultural image  Total % Mean IQR 

A: make the rooms that are used 
the most; smaller, such as 
bedrooms. 
 

Not important 2 4% 

3.65 1 

Less important 6 12% 

Neutral 3 6% 

Important 17 35% 

Very important 11 23% 

B: the ground floor should be 
used for rooms that are used the 
most (bedrooms) whilst the 
second floor should be used for 
rooms that are used the least, 
such as the guest room. 

Not important 1 2% 

3.89 1 

Less important 7 15% 

Neutral 4 8% 

Important 20 42% 

Very important 16 33% 

C: the underground story 
should be used the most as it is 
the coolest compared to the 
ground level. 

Not important 0 0% 

3.39 1 

Less important 7 15% 

Neutral 22 46% 

Important 12 25% 

Very important 7 15% 

 

Figure 6.22: Social- cultural image strategies as well as techniques: Experts’ average rating 

The ground floor should
be used for rooms that

are used the most
(bedrooms) whilst the
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used for rooms that are
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Table 6.26 and Figure 6.22 show that 58% (38/48) of the sample participants were given a 

percentage either important (35%, 17/48), or very important (23%, 11/48) to create smaller 

rooms that are used the most, such as bedrooms. However, 75% (36/48) of the participants 

thinks that it is either important (44%, 21/48), or very important (33%, 16/48) to moving 

the rooms around the building to minimise the consumption of energy, such as having 

the bedrooms on the group floor as opposed to upstairs. Moreover, 40% (19/48) of the 

sample participants were given a percentage either important (25%, 12/48), or very 

important (15%, 7%) for using the underground story as opposed to the first floor. 

Participants had suggested further options for exploration in the topic of “social-cultural 

image”: 

D:  Limit areas that are not used and add no benefit to the building; 

E:  Using the roof terrace for sleeping and different activities. 

These aspects were ranked by the experts as for the previous batch.  The rankings are 

presented in Table 6.27 and Figure 6.23.   

Table 6.27 :  Social- cultural image techniques and strategies: Suggestions for further 

techniques by the experts 

Social- cultural image  Total % Mean IQR 

D:  Limit areas that are not 

used and add no benefit to 

the building 

Not important 2 4% 

4.0 1 

Less important 1 2% 

Neutral 8 17% 

Important 21 44% 

Very important 16 33% 

E: Using the roof terrace for 

sleeping and different 

activities 

Not important 2 4% 

3.96 1 

Less important 2 4% 

Neutral 11 23% 

Important 14 29% 

Very important 19 40% 
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Figure 6.23 :  Social- cultural image techniques and strategies: Suggestions for 
further techniques by the experts 

Table 6.27 and Figure 6.23 show that that 77% (37/48) of the sample participants were 

given a percentage either important (44%, 21/48), or very important (33%, 16/48) to get 

rid of the areas in the building that are not used at all. While 2% (1/48) of participants 

indicates that, it is less important. Also, 69% (33/48) of the sample participants were given 

a percentage either important (29%, 14/48), or very important (40%, 19/48) to use the roof 

terrace for sleeping and different activities. On other hand, 4%(2/48) of participants 

indicate that, it is less important. 

Experts suggest that getting rid of idle rooms is vital and most important if one does not 

want to waste energy. An example being guest rooms that may only be used on a monthly 

basis. Another suggestion is to make the bedrooms smaller in size because these are the 
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type of rooms that utilise a considerable amount of energy because they are unnecessarily 

too large for what they are used for.  Another way of trying to limit using less energy is 

to move the rooms around the home, such as putting the larger rooms that use the most 

energy on the ground floor (i.e. the insulation is a result of the top floor) and other rooms, 

for instance, the guest rooms as well as the kitchen on the first floor (as they use less 

energy).  Therefore, this can lead to the entire home playing a part in minimizing the 

consumption of energy. 

Also, 69% (33/48) of experts suggest that the roof terrace could be used as a sleeping area 

overnight during the summer and for different activities.  On the other hand, 4% (2/48) 

of respondents indicate that it is not important of using the roof as a sleeping area during 

the summer and explained this was because the wall was not high enough to prevent 

overlooking. Such a roof terrace could satisfy the inhabitant’s needs and provide them 

with complete privacy if the parapet wall was high enough to prevent overlooking by 

neighbours. 
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6.3 Key Findings 

The interviews for experts offered rich in-depth perceptions as well as understandings of 

the many problems that surround the move towards modernity and away from 

vernacular in Iraqi’s, Baghdadi’s, houses. It also added to discussions for the prospective 

of usage of vernacular elements in today’s houses. Below the most significant findings: 

 The use of courtyards was recognized as the best traditional vernacular component 

based on consultations. When asked about issues facing the contemporary house, the 

most participants specifically identified the lack of a courtyard. Moreover, in question 

5, the participants recognized the courtyard as the key traditional vernacular element 

they used in house design. This reinforces how people directly relate the courtyard to 

the vernacular courtyard house.  

 When asked question five, i.e. in contemporary houses, should vernacular elements be 

used, 85% (41/48) of experts said yes. However, when asked question 7, if there are 

vernacular elements currently in their house 42% (20/48) of experts said no. The 

question then arises, if people desire the applications of these elements why are they 

not used in their current houses? The findings revealed contradictions in participants’ 

responses, which suggests disconnects in understandings between vernacular and 

contemporary. Conversely, when asked question four, the purpose of this question is 

to expose issues facing contemporary homes in Baghdad which can be addressed using 

vernacular features. The text responses were categorized into the four categories: socio 

cultural; environmental sustainability; commercial\ government’s role; and spatial 

issues. 

 In describing the problems that facing contemporary house applicants mainly 

discussed socio-cultural aspects. The houses were described as being “hospitable”, 

designs of adjacent houses served to build, and strengthen social fabrics through 

families and neighbourhood’s bonds. Its simple design provided people’s needs 

and maintained socio-cultural norms and privacies. In compare when describing 

the contemporary houses participants generally expressed a negative tone 

referring to the new houses as being “unfriendly”. Although heavily discussed by 

experts, when asked if vernacular features should be applied in contemporary 



 

 

306 
 

house, and the reason for their answer (Q.5), culture was ranked first by experts 

(31%, 15/48) and followed by environmental sustainability (27%, 14/48). 

However, in question 6, when participants were asked to rank the importance of 

factors in designing their house, culture ranked the third (19%, 9/48) behind the 

environmental sustainability (35%, 17/48) and identity (31%, 15/48). Participants 

do perceive traditional vernacular components as expressions of environmental 

sustainability as well as cultural importance. However, it is then questionable as 

to why these participants do not recognize the significances for their dwelling 

designs. This can mean that while residents value and recognize their cultural 

identities, they may not prioritise or express their views in the built environments. 

 In order to capture the understanding of participants on the issue of environmental 

sustainability, several questions were included on this topic in the questionnaire. 

Vernacular houses were perceived to be more environmentally sustainable by the 

participants. Moreover, the next question (3) enquired regarding the significant factors 

in their houses. 35% (17/48) chose the most significant factor as environmental 

sustainability. Identities, cultures as well as modernism were the other following 

factors. 

 Nevertheless, upon further investigation of participants regarding the applicability of 

vernacular components in their homes, cultural factor was ranked the first highest 

(31%, 15/48) and environmentally sustainable design was ranked the second lowest 

(27%, 14/48). This was a strange finding as the participants identified the 

environmental sustainability to be the most significant factor for their homes, however, 

they did not state that this factor will have a great significance in the design of their 

upcoming homes. Furthermore, based on the responses of question 5, 85% of 

participants (41/48) stated that traditional vernacular components must be applied in 

contemporary homes. This was justified by socio-cultural factors as well as 

environmental sustainability.  

 Environmental sustainability was found to be a key factor in relation to designing 

homes. Yet, inconsistencies in the responses provided by participants show that while 

environmental sustainability is acknowledged as an important factor, it is not 
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considered to be the main factor for application in traditional vernacular elements as 

the experts chose social culture as the first choice. 

 An important finding was that of spatial issues. This is a representation of the 

participants’ views on the current and past domestic architectures. The use of space as 

well as spatial aspects for modernization have been recognized as the most significant 

features in present-day Baghdad houses. Furthermore, 100% (48/48) of experts 

believed there were issues with current homes where cultural aspects as well as spatial 

features were ranked most in the responses (40%, 19/48). Waste of space was reflected 

by spatial problems. Participants described their homes as huge mixed “box like” and 

“multi-storey concrete structures” with poor space utilization and large rooms. 

Perhaps, the responses provided by the participants highlight the reality of economic 

as well as socio-cultural factors. To elaborate, residents are continuously adjusting to 

the clash between modern practices as well as vernacular concepts. 

 Using vernacular elements was supported by experts who confirmed it to be a positive 

solution for environmental problems affecting the built environment. It was suggested 

that these environmental problems should be tackled by government initiatives as well 

as through house designs. Several cultural understandings were given priority as well.  

 The experts have, in general, negatively discussed about the government’s role along 

with its lack of the role. Promoting better qualities in built houses in Baghdad is 

important according to the experts. Also, some participants mentioned that Mayoralty 

of Baghdad must take into consideration the changing needs of people of Baghdad 

along with the proposal of building codes as well as new regulations. In addition, the 

individuals left with responsibility for implementing the building codes are trying to 

adapt to current needs by allowing exceptions to the building codes.  However, such 

independent adaptation to the situation can cause its own issues.  To elaborate, a 

disconnection appears between the built environment and existing laws as well as 

design realities in Baghdad. While governmental bodies were blamed solely by some 

experts, these experts did not propose any suggestions for reform. Nevertheless, some 

experts recognised the issues along with recommending various possible ideas for 

implementation for improving existing domestic built environment designs. It appears 

that experts didn’t have optimistic outlooks.  
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o Moving to a more detailed analysis of building elements to reduce energy 

consumption and facilitate use of renewable energy, the key findings are listed 

below. 

o The respondents indicated that the orientation and the spacing of a building is 

critical to the evaluation of architectural designs. The orientation can consequently 

affect large number of factors needed to be taken care of (eg window and shading 

position).   

o Window provide openings for natural ventilation and is also opted as the best and 

efficient HVAC system by the sample population.  

o Good building envelope designs is essential. A good design will have resistance to 

the harsh weather and should balance the building’s interior immaculately. 

Consequently, the external roof must be designed to provide proper insulation 

within the building. While the external floor design must be opted to beautify the 

exterior of the building using the natural stones. 

o Rooms with greater sizes such as bedrooms must be reduced in size in order to 

make homes more energy efficient. Moreover, according to experts, spaces with no 

significance for the buildings must be reduced.  
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6.4 Summary 

This study has taken experts opinions and views into account in relation to sustainable 

homes in Baghdad.  The study has found issues that lead to consuming a lot of energy as 

well as how people live their everyday lives having a huge effect on developing 

sustainable homes.  Each factor was discussed in turn with possible alternative strategies 

to reduce the consumption of energy and minimizing CO2 emission rates. 

This study also highlighted cultural issues influenced the development of successful 

sustainable homes.  Ideas were therefore discussed to prevent these barriers and the 

advantages socially, economically and environmentally were highlighted and how these 

points could be implemented when constructing these homes. 

It is important to take experts views on board in relation to the building of homes in the 

past and present.  This is because it gives an understanding of the challenges the country 

faces in creating a modern Baghdad but it also gives the opportunity to look at how to 

build sustainable constructions in the future. 

Tables from 6.10 to 6.27 illustrate the IQR for each of the 70 individual criterion. The 

results from Tables 6.10 to 6.27 show that 63 of the criterion achieved a mean ranking of 

3.5 to 5, thus showing their importance.  The 63 supported criterion are presented in Table 

6.28 with their associated mean ranking and IQR.  These appear to be applicable to 

Baghdad’s current and upcoming weather conditions along with taking into 

consideration the city’s cultural requirements and the availability of local raw materials. 

Based on the experts’ suggestions, each design technique shown in Table 6.28 was 

confirmed to be suitable for the culture, environment as well as climate of Baghdad. 

Following on, this can assist in establishing design frameworks for sustainable houses in 

the city of Baghdad, which can be used for supporting decision-makers, civil engineers, 

architects and developers relating to the several construction industries in the city for 

designing energy efficient homes. 

 

 



 

 

Table 6.28: The rank of responses attained for the strategies as well as design techniques recognised by experts’ consultations. 
  Tools all mean from 3.5-5 Mean IQR 
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1 Taking the buildings surroundings into account 4.416 1 

2 Building structure considering the direction of the wind  4.33 1 

3 Shading device 4.08 1 

4 Internal subdivisions  4.08 1 

5 The architectural shape of the property 4.06 1 

6 Usage of terraced or semi-detached houses 4.02 1 

7 Orientation of the building (south-north facing) 4.02 1 

8 Minimizing building size as possible 4.02 1 

9 Using Green buildings techniques 3.96 1 

10 Sloped-shape for minimising the sun exposure 3.86 1 

11  Increase green area around the building 3.5 1 
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1 Reduce windows area 4.27 1 

2 Use color glaze for external windows 4.208 1 

3 Decrease the number of windows 4.16 1 

4 Growth of greenery  3.625 1 

5 Shelter the windows by the use of canopies 3.56 1 
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1 Have shading umbrellas on the outer windows 3.08 1 

2 Use effective courtyard landscape designs for providing shading effects to the building 4.16 1 

3 Use sun louver techniques. 3.85 1 

4 Using nature such as large trees to protect the home and provide protection from the sun 3.79 1 

5 Creating shading effect with horizontal canopies 3.5 1 

6 Shading of Ventilated Façade 4.06 1 

7 Use sun reflection design techniques 3.458 1 

8 use covers on the inside and outer windows to stop sun from going inside the building 3.95 1 

9 Use roof shading techniques 4.59 1 
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1 use sensors that will keep the rooms at a comfortable degree by the use of the air conditioner 4.16 1 

2 Have smaller rooms so that the heating/cooling systems are only used when in that room.  Therefore energy is 

not wasted. 
4.08 
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3 Usage of mechanical ventilation approaches 3.96 1 

4 Usage of ground heat-exchange approaches 3.5 1 
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1 have larger spaces in doors to support good air flow 4.35 1 

2 Use efficient courtyard design to encourage natural ventilation inside and outside the house 4.20 1 

3 Face the building towards the North side which will create better air and prevent heat from the sun  4.16 1 

4 More windows from natural lighting and air 3.98 1 

5 Design the indoor by suitable plans for providing internal airflows 3.71 1 

6 Build air shafts by the use of ventilation methods 3.56 1 
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1 Type of Insulation materials 4.52 1 

2 Utilise thick covering through up dated construction equipment that can be purchased on home soil 4.437 1 

3 Material shortage 4.416 1 

4 Utilise the correct materials in order to keep coolness in the building 4.40 1 

5 Potential of the materials 4.395 1 

6 Thickness of  the house envelop(wall, roof, and floor) 4.27 1 
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1 build double walls for the outside 4.33 1 

2 Use wall materials with good insulation properties. 4.31 1 

3 Usage of  cavity methods on the outside walls (they will act as air ducts for heat-exchange reasons) 4.21 1 

4 Using solid clay brick for designing exterior walls 4.0 1 
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1 Using good insulation materials and concrete when building the roof outside above the concrete 4.27 1 

2 A gap can be made above the structure which could stop direct heat coming in at night.  This would be due to 

efficient ventilation 
3.48 
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3 Using green grass to increase the insulation when building the exterior roofs 3.47 1 
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 1 Use natural materials such as marble or stone tiles 4.0 1 

2 Use natural stone in floors 4.14 1 

3 Usage of mud insulation, mortar and concrete tiles 3.96 1 

4 Using a massive layer of sand and tiles made of concrete 3.47 1 
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 1 Use highly air tight windows 4.437 1 

2 Have more of a layer of thickness for the glazing 4.0 1 

3 Use double/ triple glazing and have air pockets between them 4.27 1 
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1 Use the best PV that is available 4.06 1 

2 Using solar radiation to heat DHW 4.041 1 

3 Use of wind energy 3.81 1 

4 PV could be used on the tops of the eastern and western sides of the building. 3.69 1 

5 PV could be used on the top of the southern side of the building. 3.5 1 
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e 1 make the rooms that are used the most; smaller, such as bedrooms 4.19 1 

2  Limit areas that are not used and add no benefit to the building 4.0 1 

3 the ground floor should be used for rooms that are used the most (bedrooms) whilst the second floor should be 

used for rooms that are used the least, such as the guest room 

3.89 
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7KLV� FKDSWHU� SURYLGHV� D� V\QWKHVLV� RI� WKH� UHVXOWV DFKLHYHG� IURP� WKH� OLWHUDWXUH� UHYLHZ�

�FKDSWHU� ���� ELRFOLPDWLF� DQDO\VLV� �FKDSWHU� ���� SXEOLF� SHUFHSWLRQ� VXUYH\� �FKDSWHU� ���� DQG�

H[SHUWV· SHUFHSWLRQ�VXUYH\��FKDSWHU����WR�LQIRUP WKH�SURJUHVV�RI�WKH�DSSURSULDWH�GHVLJQ�

VWUDWHJLHV� IRU�QHZ�KRXVLQJ�XQLWV� LQ�%DJKGDG�� � ,W� LV� DQWLFLSDWHG� WKDW� WKLV�ZLOO� UHTXLUH� D�

FRPELQDWLRQ�RI�FRQWHPSRUDU\�WHFKQRORJ\�ZLWK�SDVVLYH�GHVLJQ�IXQGDPHQWDOV�WR�SURYLGH�

RFFXSDQW� FRPIRUW� ZKLOH� UHGXFLQJ� HQHUJ\� FRQVXPSWLRQ� FRPSDUHG� WR� FRQWHPSRUDU\�

%DJKGDGL�KRXVLQJ��8VLQJ�VXFK�DQ�DSSURDFK�ZLOO�DVVLVW�LQ�UHVSRQGLQJ�WR WKH�ILQDO�UHVHDUFK�

REMHFWLYH�

2EMHFWLYH��� 3URSRVH�D�IUDPHZRUN�IRU�GHVLJQ�VWUDWHJLHV�IRU�QHZ�KRXVLQJ�XQLWV�LQ�%DJKGDG��

WKDW�DSSURSULDWHO\�FRPELQHV�FRQWHPSRUDU\�WHFKQRORJ\�ZLWK�SDVVLYH�GHVLJQ�IXQGDPHQWDOV�

LQ� RUGHU� WR� SURYLGH� FRPIRUWDEOH� DQG� HQHUJ\� HIILFLHQW� KRXVLQJ� VROXWLRQV� WKDW� DUH� DEOH� WR�

VDWLVI\�KRXVHKROGHU·V� IXQFWLRQDO� H[SHFWDWLRQV�DV�ZHOO�DV� VRFLDO�DQG�FXOWXUDO� H[SHFWDWLRQV�

DQG�QHHGV�

7R�GDWH��WKH�IROORZLQJ�VWDJHV�KDYH�EHHQ�DFKLHYHG�E\�WKH�SUHVHQW�UHVHDUFK��

6WDJH�RQH�

x 6WXG\LQJ��DQDO\VLQJ�DQG�LGHQWLI\LQJ�IHDVLEOH�SDVVLYH�VWUDWHJLHV�IRU�DSSOLFDWLRQ�LQ�

WKH�%DJKGDGL�FOLPDWH��

6WDJH�WZR�

x ([DPLQLQJ� OHYHOV� RI� KRXVHKROGHUV·� �SXEOLF�� VDWLVIDFWLRQ� ZLWK� ERWK�

FRQWHPSRUDU\�DQG�YHUQDFXODU�KRXVHV�ZLWK�UHJDUG�WR�WKHLU HQYLURQPHQWDO�DQG�

FXOWXUDO�SHUIRUPDQFH�

6WDJH�WKUHH�

x (QJDJLQJ�ZLWK�SURIHVVLRQDOV� DQG�XQGHUVWDQGLQJ� WKHLU� LGHDV�RQ�GHVLJQV�DQG�

FRQVWUXFWLRQ�LQ�WHUPV�RI�SDVVLYH�GHVLJQV�RI�PRGHUQ�KRXVLQJ�XQLWV�LQ�%DJKGDG�

IRU�H[DPSOH� DFDGHPLFV��WKH�JRYHUQPHQW��DQG�WKH�SULYDWH�VHFWRU�
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7KLV�FKDSWHU�ZLOO�DSSO\�WKH�ILQGLQJV�IURP�&KDSWHUV�)RXU��)LYH��DQG�6L[� FRPELQHG�ZLWK�WKH�

OLWHUDWXUH� ILQGLQJV� WR� LQIRUP� GHVLJQ� VWUDWHJLHV� IRU� QHZ� UHVLGHQWLDO� XQLWV� LQ� %DJKGDG�

QHHGHG�IRU�LQFRUSRUDWLQJ�YDULRXV�PRGHUQ�WHFKQRORJLHV�XVLQJ�SDVVLYH�GHVLJQ�SURFHGXUHV�

WR�SURYLGH�HQKDQFHG�DQG�QDWXUDOO\�DSSHDOLQJ�KRXVLQJ�SRVVLELOLWLHV�DQG�VROXWLRQV�WKDW�ZLOO�

IXOILO�VRFLDO��FRPIRUW�DQG�IXQFWLRQDO�GHPDQGV�

,Q�WKH�GLVFXVVLRQ�EHORZ� WKHVH�ILQGLQJV�DUH�GLVFXVVHG�DORQJ�ZLWK�FRQFOXVLRQV�GUDZQ�IURP�

WKH�UHOHYDQW�OLWHUDWXUH��7KH�ILQDO�RXWFRPH�ZLOO�EH�D�FRQVROLGDWLRQ�RI�DOO�WKH�RXWFRPHV�WKDW�

KHOSHG�LQ�FRQFOXGLQJ�WKLV�ZKROH�UHVHDUFK�LQWR�DQ�LQIRUPHG�VHW�RI�GHVLJQ�VWUDWHJLHV��

����'HVLJQ�VWUDWHJLHV�IRU�V\QWKHVLVHG�KRXVH�GHVLJQ�IRU�%DJKGDG

7R�UHGXFH�WKH�HQHUJ\�FRQVXPHG�E\�DLU�FRQGLWLRQLQJ V\VWHPV DQG�WR�FUHDWH�HQHUJ\�HIILFLHQW�

EXLOGLQJV��WKLV VWXG\�RIIHUV�LQVLJKWV�LQWR�VHWWLQJ�XS�YDULRXV�GHVLJQ�VWUDWHJLHV�IRU�UHVLGHQWLDO�

XQLWV� LQ� %DJKGDG� WKDW� DUH� QHHGHG� WR LQFRUSRUDWH YDULRXV� PRGHUQ� WHFKQRORJLHV� XVLQJ�

SDVVLYH� GHVLJQ� SURFHGXUHV� WR� SURYLGH� HQKDQFHG� DQG� QDWXUDOO\� DSSHDOLQJ� KRXVLQJ�

SRVVLELOLWLHV�DQG�VROXWLRQV�WKDW�ZLOO�IXOILO�VRFLDO�DQG�IXQFWLRQDO�GHPDQGV�

7KH� WKUHH� NH\� SDVVLYH� GHVLJQ� VWUDWHJLHV� KDYH� EHHQ� LGHQWLILHG� DV� 6KDGLQJ�� 1DWXUDO�

YHQWLODWLRQ��DQG�(YDSRUDWLYH�&RROLQJ��7KHVH�WKUHH�VWUDWHJLHV�IRU�WKH�%DJKGDG�FLW\� VHOHFWHG�

XVLQJ�WKH�ELRFOLPDWLF�GHVLJQ��FKDSWHU���� DUH�WDNHQ�LQWR�FRQVLGHUDWLRQ�LQ�FRPELQDWLRQ�ZLWK�

WKH�ILQGLQJV�IURP�WKH�OLWHUDWXUH�UHYLHZ��&KDSWHU�����WKH�SXEOLF�VXUYH\��&KDSWHU�����DQG�WKH�

H[SHUW�VXUYH\��&KDSWHU����WR�GHYHORS�DSSURSULDWH�VWUDWHJLHV�IRU�WKLV�FRQWH[W�

7KH�GHVLJQ�VWUDWHJLHV�IRU�V\QWKHVLVHG�KRXVH�GHVLJQV�LQ�%DJKGDG�ZLOO�QRZ�EH�HVWDEOLVKHG��

7KLV� ZLOO� EH� XQGHUWDNHQ� E\� V\QWKHVLVLQJ� WKH� ILQGLQJV� IURP� WKH� OLWHUDWXUH� UHYLHZ�� WKH�

ELRFOLPDWLF�DQDO\VLV��WKH�SXEOLF�VXUYH\��DQG�WKH�H[SHUW�VXUYH\��7KH�DQDO\VLV�FRQVLGHUV WKH�

XUEDQ�IDEULF�IDFWRUV�DQG�DUFKLWHFWXUH�GHVLJQ�IDFWRUV�DV�NH\�WKHPHV�WKDW�ZLOO�EH�GLVFXVVHG��

7DEOH�����VXPPDUL]HV�WKH�GHVLJQ�VWUDWHJ\ UHFRPPHQGDWLRQV�REWDLQHG�E\�HDFK�SKDVH�WR�

GHYHORS�DSSURSULDWH�VWUDWHJLHV�IRU�WKLV�FRQWH[W
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8UEDQ� IDEULF� DVSHFWV� UHSUHVHQW� D� VHULHV� RI� FRQVLGHUDWLRQV� ZKLFK� ZHUH GHVFULEHG� LQ�

SUHYLRXV� FKDSWHUV�� 7KHVH� DUH� WDNHQ� LQWR� FRQVLGHUDWLRQ� LQ� RUGHU� WR� GHYHORS� WKH� GHVLJQ�

VWUDWHJLHV�

������� &RPSDFWQHVV�DQG�VWUHHW�OD\RXW

/LWHUDWXUH�UHYLHZ� ,W�KDV�EHHQ�IRXQG�IURP�WKH�OLWHUDWXUH�UHYHDOHG�WKDW�WKH�XUEDQ�IDEULF�RI�

WKH�YHUQDFXODU�DUHDV� LV�FRPSDFW��7KLV�IDFLOLWDWHV�VRFLDOLVLQJ�DQG�ZDONLQJ�WR�ZRUNSODFHV��

VFKRROV�DQG�VKRSV��KRZHYHU��LW�QRZ�FDXVHV�GLIILFXOWLHV�IRU�FDU�DFFHVV�GXH�WR�WKH�DOOH\ZD\V�

ZKLFK�DUH�PRVWO\�QDUURZ��&RQYHUVHO\��LQ�FRQWHPSRUDU\�DUHDV��WKH�XUEDQ�IDEULF�KDV�ZLGH�

VWUHHWV��ZLWK�EHWWHU�YHQWLODWLRQ�SRWHQWLDO�DQG�HDV\ DFFHVV�IRU�FDUV� EXW�WKH�EHQHILW�RI�VKDGLQJ�

LV�ORVW��

%LRFOLPDWLF�DQDO\VLV�YLHZ� ,W�ZDV�IRXQG�WKDW�WKH�PRVW�HIILFLHQW�SDVVLYH�VWUDWHJLHV�IRU�WKH�

ZKROH�\HDU�IRU�%DJKGDG�DUH�VXQ�VKDGLQJ��QDWXUDO�YHQWLODWLRQ��DQG�HYDSRUDWLYH�FRROLQJ��

:LWK�FDUHIXO�FRQVLGHUDWLRQ��WKH�FRPSDFW�XUEDQ�IDEULF�DV�DFKLHYHG�E\�%DJKGDG·V�YHUQDFXODU�

GHVLJQ�VWUDWHJLHV�FDQ�VXSSRUW�QDWXUDO�YHQWLODWLRQ�DV�ZHOO�DV�VHOI�VKDGLQJ��0RUHRYHU��D�PRUH�

FRPSDFW�GHVLJQ H[SRVHV�D�ORZHU�SURSRUWLRQ�RI�WKH�EXLOGLQJ�IDEULF�WR�VRODU�UDGLDWLRQ�

3XEOLF�VXUYH\�YLHZV� 7KH�XUEDQ�IRUP�RI�D�FLW\� LV IRUPHG�DFFRUGLQJ�WR�WKH�VRFLRFXOWXUDO�

HIIHFWV�DQG�DV�DQ�DSSURSULDWH�UHVSRQVH�WR�FOLPDWLF�UHJLRQV�ZLWK�WKH�H[SHULHQFH�RI�FHQWXULHV��

7KRXJK�ZH�FDQQRW�FODLP�WKDW�WKH\�DUH WKH�RQO\�UHDVRQV IRU�WKH�IRUPDWLRQ�RI�OD\RXWV��WKH�

HIIHFWV� RI� ERWK� VRFLRFXOWXUDO� DQG� FOLPDWLF� UHJLRQV� RI� ,UDT� VKRXOG� QRW� EH� QHJOHFWHG��

+RZHYHU��NQRZOHGJH�RI�XUEDQ�IDEULF�IDFWRUV�DQG�WKH DSSURDFKHV�WR�WKHLU�DSSOLFDWLRQ DUH�

QRW�ZLGHVSUHDG��7KLV�KLJKOLJKWV WKH�QHHG�WR�LQIRUP�SHRSOH�RQ�WKH�LPSRUWDQFH�RI�XUEDQ�

GHVLJQ�EHFDXVH�RI� WKH LPSRUWDQW� FKDUDFWHULVWLFV RI KRXVH�GHVLJQ�� HVSHFLDOO\ LQ� WHUPV�RI�

8UEDQ�IDEULF�IDFWRUV

&RPSDFWQHVV�DQG�VWUHHW�

OD\RXW

2ULHQWDWLRQ

2XWVLGH�]RQH



���

ZLQG� DQG� VRODU� UDGLDWLRQ�� *RYHUQPHQWV� PXVW� ZRUN� LQ� UHJXODWLQJ� WKH� PDUNHWV� DQG�

SURPRWLQJ� WKH� QHHG� WR� DGRSW VSHFLILF� GHVLJQ� VWUDWHJLHV� ZKLFK VKRXOG� EH� WDNHQ LQWR�

DFFRXQW ZKHQ�EXLOGLQJ�IXWXUH�KRXVHV�

([SHUW�VXUYH\�YLHZV� 7KH�UHVSRQGHQWV�EHOLHYHG�WKDW�SDVVLYH�GHVLJQ�VWUDWHJLHV�VKRXOG�EH�D�

NH\�IDFWRU�LQ�WKH�FRQVWUXFWLRQ�RI�FRQWHPSRUDU\�KRXVHV� EXW�NQRZOHGJH�RI�WKHVH�VWUDWHJLHV

DQG�WKHLU PHWKRGV�RI�DSSOLFDWLRQ�DUH�QRW�ZLGHVSUHDG��7KLV�KDV�KLJKOLJKWHG�WKH�QHHG�WR�

LQIRUP�DQG�HGXFDWH�GHVLJQHUV�DQG�HQJLQHHUV�DERXW�WKH�LPSRUWDQFH�RI�XVLQJ�XUEDQ�GHVLJQ�

WR�UHGXFH�WKH�DPRXQW�RI�EXLOGLQJ�DUHDV�H[SRVHG�WR�VRODU�UDGLDWLRQ��

$GRSWLRQ�LQ�'HVLJQ�6WUDWHJLHV

7KHPH )DFWRU
/LWHUDWXUH�

5HYLHZ

%LRFOLPDWLF�

$QDO\VLV

3XEOLF�

6XUYH\

([SHUW�

6XUYH\

$GRSW�LQ�

'HVLJQ�

6WUDWHJLHV"

8UEDQ�

)DEULF

&RPSDFWQHVV�

DQG�VWUHHW�

OD\RXW

< < � � <

*XLGDQFH�IRU�$GRSWLRQ�RI�'HVLJQ�6WUDWHJ\� 'XULQJ WKH�SODQQLQJ�DQG�FRQVWUXFWLRQ�RI�QHZ�

KRPHV�� WKH� GLVWDQFH� EHWZHHQ� WKH� KRXVHV� DQG� RWKHU� SODFHV� PXVW� EH� WDNHQ� LQWR�

FRQVLGHUDWLRQ�

7DEOH����� D�DQG�E�VKRZ�WKH�UHFRPPHQGHG�GHVLJQ�VWUDWHJLHV�IRU�IXWXUH�KRXVH�GHVLJQ�LQ�

%DJKGDG��,UDT�







���

��������2ULHQWDWLRQ�

/LWHUDWXUH� UHYLHZ� ,W� ZDV IRXQG� IURP� WKH� OLWHUDWXUH� UHYLHZ� WKDW� WKH� RULHQWDWLRQ� RI�

YHUQDFXODU�KRXVHV ZDV�IRUPHG�DFFRUGLQJ�WR�VRFLRFXOWXUDO HIIHFWV�DQG�DV�DQ�DSSURSULDWH�

UHVSRQVH�WR�WKH�ORFDO�FOLPDWLF�UHJLRQV�ZLWK�WKH�H[SHULHQFH�RI�FHQWXULHV��7KRXJK�ZH�FDQQRW�

FODLP�WKDW�WKHVH�DUH WKH�RQO\�UHDVRQV IRU�WKH�IRUPDWLRQ�RI�GZHOOLQJV��WKH�HIIHFWV�RI�ERWK�

VRFLRFXOWXUDO DQG�FOLPDWLF�UHVSRQVHV VKRXOG�QRW�EH�QHJOHFWHG��)RU�H[DPSOH��LQ�YHUQDFXODU�

KRXVHV� LW� LV� FRQVLGHUHG� YHU\� YDOXDEOH� WR� EXLOG� WKH� PDLQ� IDFDGH� WRZDUGV� ´TLEODµ�� WKH�

GLUHFWLRQ�RI WKH�KRO\�ODQG�RI�,VODP��0HFFD���7KH�RSWLPXP�RULHQWDWLRQ�IRU�XQLODWHUDO�KRXVHV�

LQ�%DJKGDG�LV VRXWK� RU XS�WR ��� ZHVW�RI�VRXWK��7KH�GLUHFWLRQ�RI�0HFFD�IURP�,UDT�LV DOPRVW�

VRXWK����� DQG���� ZHVW�RI�VRXWK��,W� LV�HYLGHQW WKDW�WKHVH�GLUHFWLRQV�DUH�LQ�WKH�RSWLPXP�

UDQJH��

+RZHYHU��WKH�RULHQWDWLRQ�RI�WKH�FRQWHPSRUDU\�KRXVHV ZDV�QRW IRUPHG�DFFRUGLQJ�WR�VRFLR�

FXOWXUH�HIIHFWV�RU�FOLPDWLF�UHJLRQV��7KHUH�LV�QR�FRQVLGHUDWLRQ�RI RULHQWDWLRQ�LQ�GHVLJQLQJ�

WKH�KRXVHV� WR� IDFH� WRZDUGV�´TLEODµ��0RUHRYHU�� WKH� VWUHHW� OD\RXW� LQ� FRQWHPSRUDU\�DUHDV�

EDVHG�RQ�JULG�OD\RXW�UHVXOWV�LQ�D�KLJK�SHUFHQWDJH�RI�WKH�URRPV�EHLQJ SRRUO\�RULHQWHG��,Q�

PDQ\�FDVHV��WKH�KLJKO\�LQKDELWHG�VSDFHV�DUH�ORFDWHG�LQ�WKH�ZURQJ�RULHQWDWLRQ�IRU�SDVVLYH�

VRODU�FRQWURO�

%LRFOLPDWLF�DQDO\VLV�YLHZ� ,W�ZDV�IRXQG�WKDW�WKH�PRVW�HIILFLHQW�SDVVLYH�VWUDWHJLHV�IRU�WKH�

ZKROH�\HDU�IRU�%DJKGDG�DUH�VXQ�VKDGLQJ��QDWXUDO�YHQWLODWLRQ��DQG�HYDSRUDWLYH�FRROLQJ��

:LWK� FDUHIXO� FRQVLGHUDWLRQ�� WKH� RULHQWDWLRQ� RI� D� EXLOGLQJ� DV� DFKLHYHG� E\� %DJKGDG·V�

YHUQDFXODU�GHVLJQ�VWUDWHJLHV� FDQ�VXSSRUW�QDWXUDO�YHQWLODWLRQ�DV�ZHOO�DV�VHOI�VKDGLQJ��

3XEOLF� VXUYH\� YLHZV�� 7KH� RULHQWDWLRQ� RI� EXLOGLQJV� ZDV� IRUPHG� DFFRUGLQJ� WR� WKH�

VRFLRFXOWXUDO HIIHFWV� DQG� DV� DQ� DSSURSULDWH� UHVSRQVH� WR� FOLPDWLF� UHJLRQV� ZLWK� WKH�

H[SHULHQFH�RI�FHQWXULHV��+RZHYHU��WKH�NQRZOHGJH�RI�WKHVH IDFWRUV�DQG�WKH DSSURDFKHV�WR�

WKHLU DSSOLFDWLRQ�DUH�QRW�ZLGHVSUHDG��7KLV�KLJKOLJKWV WKH�QHHG�WR�HGXFDWH�SHRSOH�RQ�WKH�

LPSRUWDQFH�RI�WKH�RULHQWDWLRQ�RI�EXLOGLQJV� EHFDXVH�WKLV LV�DQ�LPSRUWDQW�FKDUDFWHULVWLF�LQ�

KRXVH�GHVLJQ��HVSHFLDOO\�LQ�WHUPV�RI�ZLQG�DQG�VRODU�UDGLDWLRQ��*RYHUQPHQWV�PXVW�ZRUN�LQ�

UHJXODWLQJ�WKH�PDUNHWV�DQG�SURPRWLQJ�WKH�QHHG�WR DGRSW�VSHFLILF�GHVLJQ�VWUDWHJLHV� ZKLFK

VKRXOG�EH�WDNHQ�LQWR�FRQVLGHUDWLRQ�ZKHQ�EXLOGLQJ�IXWXUH�KRXVHV�



���

([SHUW� VXUYH\� YLHZV� 7KH� H[SHUWV� DJUHHG� WKDW� WKH� RULHQWDWLRQ� RI� WKH� EXLOGLQJ� LV� DQ�

LPSRUWDQW�DVSHFW�WKDW�QHHGV�WR�EH�FRQVLGHUHG��7KH\ EHOLHYHG WKDW�WKH�EXLOGLQJ�RULHQWDWLRQ�

PXVW�EH�GLUHFWHG�WRZDUGV�VRXWK�QRUWK�WR�JDLQ�SRWHQWLDO�VRODU�HQHUJ\�LQ�WKH�KHDWLQJ�VHDVRQ�

%DVHG�RQ�WKH�H[SHUWV·�VXUYH\��WKH�RULHQWDWLRQ�FULWHULRQ�DFKLHYHG�D�PHDQ�UDQNLQJ�RI���RXW�

RI ���WKXV�GHPRQVWUDWLQJ LWV LPSRUWDQFH��DV�VKRZQ EHORZ��7KLV�DSSHDUV�WR�EH�DSSOLFDEOH�WR�

%DJKGDG·V�FXUUHQW�DQG�XSFRPLQJ�ZHDWKHU�FRQGLWLRQV� DV�ZHOO�DV WDNLQJ�LQWR�FRQVLGHUDWLRQ�

WKH�FLW\·V�FXOWXUDO�UHTXLUHPHQWV�DQG�WKH�DYDLODELOLW\�RI�ORFDO�UDZ�PDWHULDOV�

$GRSWLRQ�LQ�'HVLJQ�6WUDWHJLHV

7KHPH )DFWRU
/LWHUDWXUH�

5HYLHZ

%LRFOLPDWL

F�$QDO\VLV

3XEOLF�

6XUYH\

([SHUW�

6XUYH\

$GRSW�LQ�

'HVLJQ�

6WUDWHJLHV

"

8UEDQ�

)DEULF

2ULHQWDWLRQ�
< < � < <

*XLGDQFH�IRU�$GRSWLRQ�RI�GHVLJQ�VWUDWHJ\� 8SRQ�WKH�SODQQLQJ�DQG�FRQVWUXFWLRQ�RI�QHZ�

KRPHV��WKH�KRXVHV�RULHQWDWLRQ�PXVW�EH�WDNHQ�LQWR�FRQVLGHUDWLRQ�

7KH�WDEOH�����D�DQG�E VKRZ�WKH�UHFRPPHQGHG�GHVLJQ�VWUDWHJLHV�IRU�IXWXUH�KRXVH�GHVLJQ�LQ�

%DJKGDG�

0HDQ

2ULHQWDWLRQ�RI�WKH�EXLOGLQJ��VRXWK�QRUWK�IDFLQJ� ����







���

��������2XWVLGH�]RQH

/LWHUDWXUH� UHYLHZ��7KH� OLWHUDWXUH� UHYHDOHG� WKDW� WKH�FRQFHSW�RI� FRXUW\DUGV LQ�YHUQDFXODU�

KRXVHV ZDV�IRUPHG�DFFRUGLQJ�WR�WKH�VRFLRFXOWXUDO HIIHFWV�DQG�DV�DQ�DSSURSULDWH�UHVSRQVH�

WR�ELRFOLPDWLF�UHJLRQV�IROORZLQJ FHQWXULHV RI�H[SHULHQFH��%DJKGDGL�YHUQDFXODU�FRXUW\DUGV

DUH XVXDOO\�SODQWHG�ZLWK�IORZHUV��VKUXEV��DQG�IRXQWDLQV��QRW�RQO\�FUHDWLQJ�D FRPIRUWDEOH��

SOHDVDQW�DQG�EHDXWLIXO�JDWKHULQJ�VSDFH��EXW�DOVR�LQFUHDVLQJ WKH�VKDGLQJ�DQG�WKH�UHODWLYH�

KXPLGLW\�RI�WKH�FRXUW\DUG�WR�SURYLGH WKHUPDO�FRPIRUW�IRU�WKHLU�RFFXSDQWV��7KLV FUHDWHV�D�

FRPIRUWDEOH�HQYLURQPHQW� IRU WKH�VHDVRQDO�XVDJH�RI� WKH�VXUURXQGLQJ�VSDFHV��7KH�VXQQ\�

QRUWKHUQ�VLGH�RI�WKH�FRXUW\DUG�LV�XVHG�GXULQJ�ZLQWHU��ZKLOH�WKH�VKDGHG�VRXWKHUQ�VLGH�LV�

XVHG�GXULQJ�VXPPHU��$OVR�� WKH�FRXUW\DUG� LV� LPSRUWDQW� IRU�GD\OLJKW�DQG�YHQWLODWLRQ� DV�

ZHOO�DV�SURYLGLQJ�SULYDF\ IRU�WKH�LQKDELWDQWV�ZKHQ�XQGHUWDNLQJ PRVW�QRUPDO�GD\�WR�GD\�

DFWLYLWLHV��&RQYHUVHO\�� WKH�FRQWHPSRUDU\�KRXVH�KDV�D�IURQW�JDUGHQ��ZKLFK�LV�DQ�RXWVLGH�

VSDFH��UDWKHU�WKDQ�D FRXUW\DUG��7KH�IURQW�JDUGHQ�LV�XVHG IRU�VRFLDO�JDWKHULQJV�ZLWK�IDPLO\�

RU�QHLJKERXUV�DQG GRHV�QRW�SURYLGH�DQ\�SULYDF\�IRU�WKH�RFFXSDQWV��6RPH�FRQWHPSRUDU\�

KRXVHV�KDYH�DQ�H[WHQVLRQ�DUHD�WR�WKH�EHGURRP�RU�OLYLQJ�URRP�ZKLFK�LV�VHPL�FRYHUHG�ZLWK�

IORZHUV� DQG� VKUXEV�� 7KLV� VSDFH� GRHV� QRW RIIHU� WKH� VDPH� FKDUDFWHULVWLFV� DV� D� FRXUW\DUG�

EHFDXVH� LW� GRHV� QRW SURYLGH� DQ\� VHQVH� RI� HQFORVXUH�� ,W� UHIOHFWV� WKH� FKDUDFWHULVWLFV� RI� D

PRGHUQ�JDUGHQ�UDWKHU�WKDQ�D FRXUW\DUG��7KHUHIRUH��FRQWHPSRUDU\�KRXVHV�GR�QRW�IXOILO�WKH�

RFFXSDQWV
�QHHGV�LQ�WHUPV�RI�SULYDF\�IURP�QHLJKERXUV�DQG�SDVVHUV�E\�

%LRFOLPDWLF�DQDO\VLV�YLHZ� ,W�ZDV�IRXQG�WKDW�WKH�PRVW�HIILFLHQW�SDVVLYH�VWUDWHJLHV�IRU�WKH�

ZKROH�\HDU�IRU�%DJKGDG�DUH�VXQ�VKDGLQJ��QDWXUDO�YHQWLODWLRQ��DQG�HYDSRUDWLYH�FRROLQJ��

:LWK� FDUHIXO� FRQVLGHUDWLRQ�� FRXUW\DUGV� DV� DFKLHYHG� E\� %DJKGDG·V� YHUQDFXODU� GHVLJQ�

VWUDWHJLHV�FDQ�VXSSRUW QDWXUDO�YHQWLODWLRQ��HYDSRUDWLYH�FRROLQJ��DQG�KHDW�JDLQ� DV�ZHOO�DV�

SURYLGLQJ WKH�UHTXLUHG�H[SRVXUH�WR�WKH�VXQ� ZKLFK�PXVW�EH�SUHFLVHO\ GHWHUPLQHG��$OVR��

WUHHV�RU�RWKHU�SODQWLQJ�LQ�WKH�FRXUW\DUG�FDQ�EH�XVHG�WR�SURYLGH�VKDGH DQG�KHOS�WR�FRRO�WKH�

HQYLURQPHQW��

3XEOLF�VXUYH\�YLHZV� 7KH�UHVSRQGHQWV�LQGLFDWHG�WKDW�VWURQJ�IDPLO\�WLHV��DV�ZHOO�DV�VRFLDO�

VSDFHV��DUH�KLJKO\�GHVLUDEOH�TXDOLWLHV�RI�FRXUW\DUGV��%DVHG�RQ�WKH�UHVXOWV�IURP�WKH�VXUYH\�

LW�FDQ�EH�FRQILUPHG�WKDW�UHVSRQGHQWV�ZHUH�DZDUH�RI�WKH�LPSRUWDQFH�RI�YHUQDFXODU�KRXVHV



���

LQ�SURYLGLQJ�VDWLVIDFWLRQ�DQG�SOHDVDQW�LQGRRU�WKHUPDO�FRPIRUW��+RZHYHU�� WKH�LQFUHDVHG�

UHDO�HVWDWH�FRVWV�ZHUH�VHHQ�WR�EH�WKH�PRVW�LPSRUWDQW�IDFWRUV SUHYHQWLQJ�WKH�LPSOHPHQWDWLRQ�

RI� FRXUW\DUGV�� FORVHO\ IROORZHG� E\� VPDOO� ODQG� DUHDV�� ,UDT·V� KRXVLQJ� FULVLV�� VFDUFLW\� RI�

UHVLGHQWLDO�ODQG��DQG�WKH�DEVHQFH�RI�JRYHUQPHQWDO�UHJXODWLRQV�WR�SURPRWH FRXUW\DUGV�

([SHUW� VXUYH\� YLHZV� 7KH�PDMRULW\� RI� H[SHUWV� DJUHHG� WKDW� YHUQDFXODU� DUFKLWHFWXUH� KDG�

SURYLGHG�YHU\�JRRG�VROXWLRQV�LQ� WKH�SDVW�DQG�KDG�SURYHG� LWV�VXLWDELOLW\� WR� WKH�FOLPDWH��

7KH\�FRQILUPHG�WKDW� LI� IHDWXUHV�IURP�YHUQDFXODU�KRXVHV�ZHUH�GHYHORSHG�DQG�XVHG�LQ�D�

VXLWDEOH�ZD\� WKLV FRXOG�ZHOO�KHOS�LQ�LPSURYLQJ�IXWXUH�KRXVHV�DQG�LQ�SURYLGLQJ�D�VSHFLDO�

ORFDO�LGHQWLW\��7KH\�DOVR�SRLQWHG�RXW�WKH�LPSRUWDQFH�RI�FRQYLQFLQJ�SHRSOH�WR�DFFHSW�WKHVH�

LGHDV��&RXUW\DUGV�UHFHLYHG�WKH�KLJKHVW�SHUFHQWDJH�FKRLFH� LQ� WKH�H[SHUW
V�VXUYH\��ZKLFK�

LQGLFDWHV�WKDW�H[SHUWV�ZHUH�OLNHO\�WR�DSSO\�WKHVH�FRQYHQWLRQDO�YHUQDFXODU�IHDWXUHV�LQ�WKHLU�

UHFHQW�RU�IXWXUH�GZHOOLQJV��$OVR��WKH�PDMRULW\�RI�WKH�UHVSRQGHQWV�EHOLHYH�WKDW�LW�LV�HIILFLHQW�

WR�XVH�WKH�FRXUW\DUG�GHVLJQ�IRU�QDWXUDO�YHQWLODWLRQ�LQVLGH�DQG�RXWVLGH�WKH�EXLOGLQJ��

$GRSWLRQ�LQ�'HVLJQ�6WUDWHJLHV

*XLGDQFH�IRU�$GRSWLRQ�RI�GHVLJQ�VWUDWHJ\� 8SRQ�WKH�SODQQLQJ�DQG�FRQVWUXFWLRQ�RI�QHZ�

KRPHV��WKH�RXWVLGH�DUHD PXVW�EH�WDNHQ�LQWR�FRQVLGHUDWLRQ�

7KH� WDEOH� ���� VKRZV� WKH� UHFRPPHQGHG� GHVLJQ� VWUDWHJLHV� IRU� IXWXUH� KRXVH� GHVLJQ� LQ�

%DJKGDG�

7KHPH )DFWRU
/LWHUDWXUH�

5HYLHZ

%LRFOLPDWLF�

$QDO\VLV

3XEOLF�

6XUYH\

([SHUW�

6XUYH\

$GRSW�LQ�

'HVLJQ�

6WUDWHJLHV"

6RFLRFXOWXUDO�

IDFWRUV

2XWVLGH�

]RQH
< < < < <
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������$UFKLWHFWXUH�GHVLJQ�IDFWRUV

$UFKLWHFWXUDO GHVLJQ�IDFWRUV�UHSUHVHQW�D�VHULHV�RI�FRQVLGHUDWLRQV� DV GHVFULEHG�LQ�SUHYLRXV�

FKDSWHUV��7KHVH�DUH�WDNHQ�LQWR�FRQVLGHUDWLRQ�LQ�RUGHU�WR�GHYHORS�WKH�GHVLJQ�VWUDWHJLHV�

$UFKLWHFWXUH�GHVLJQ�IDFWRUV

IRUP

:LQGRZ�GHVLJQ

*OD]LQJ�GHVLJQ

(QYHORSH�GHVLJQ

5RRI�GHVLJQ

��������)RUP

/LWHUDWXUH�UHYLHZ� ,W�KDV�EHHQ�IRXQG�IURP�WKH�OLWHUDWXUH�WKDW�EXLOGLQJ�VKDSHV�KDYH�D�NH\�

UROH�LQ�WKH�RYHUDOO�GHWHUPLQDWLRQ�RI�HQHUJ\�XVDJH�LQ�D�GZHOOLQJ��7KHUHIRUH��DQ�DSSURSULDWH�

GHVLJQ� IRU� WKH� VKDSH� RI� WKH� EXLOGLQJ� LV� YHU\� LPSRUWDQW� DQG�PXVW�EH� FRQVLGHUHG�DW� WKH�

GHVLJQ�VWDJH��,Q�DGGLWLRQ��DVVHVVLQJ�WKH�ORFDO�ZHDWKHU�FLUFXPVWDQFHV�LV�DOVR�YHU\�LPSRUWDQW�

�$O$Q]L�HW�DO����������7R�HODERUDWH��EXLOGLQJ�VKDSHV�FDQ�KDYH�DQ�LQIOXHQFH�RQ�WKH�UHFHLYHG�

VRODU� HQHUJ\� �0LQJIDQJ�� ������ 2XUJKL� HW� DO��� ������� ,Q� DQ� LQGRRU� HQYLURQPHQW�� LI� WKH�

GZHOOLQJ�UHFHLYHV�VRODU�KHDW�� WKLV�FDQ�SRVH�DQ�LQFUHDVHG�HQHUJ\�GHPDQG�RQ�WKH�FRROLQJ�

V\VWHP�IRU�WKH�SURYLVLRQ�RI WKH�GHVLUHG�OHYHO�RI�WKHUPDO�FRPIRUW��$V�H[SHFWHG��VXQ�UD\V�RQ�

D�VXUIDFH�FDQ�UHVXOW� LQ�KHDW�JDLQ� DORQJ�ZLWK�HQHUJ\� ORVVHV�DVVRFLDWHG�ZLWK� WKH�ORDG�RQ�

FRROLQJ�HTXLSPHQW��+HQFH��WKH�EXLOGLQJ�VKDSH�FDQ�DVVLVW�LQ�GHWHUPLQLQJ WKH�WRWDO�DUHDV�RI�

VXUIDFHV�ZKLFK�DUH�H[SRVHG��7KLV�FDQ�KHOS�LQ�FRQWUROOLQJ�WKH�RYHUDOO�WKHUPDO�SHUIRUPDQFH�

7KH� HIIHFWV� RI� VRFLR�FXOWXUDO IDFWRUV DQG� FOLPDWLF� UHJLRQV� RI� ,UDT� DUH� WKH� UHDVRQ� IRU� WKH�

IRUPXODWLRQ�RI�GZHOOLQJV· VKDSH��7KH�OLWHUDWXUH�VKRZV�WKDW�WKH�LQWURYHUWHG�FRXUW\DUG�VW\OH�

LV�VWLOO�WKH�LGHDO�W\SH��JLYHQ�WKH ZHDWKHU�FRQGLWLRQV�DQG�FXOWXUDO�LQFOXVLYHQHVV�LQ�%DJKGDG��

+RXVHV�DUH�XVXDOO\�UHFWDQJXODU�RU�FXELF�LQ�VKDSH�DQG�FRXUW\DUGV�UHGXFH�WKH�DUHD�H[SRVHG�

WR� VXQ� LQ� VXPPHU� DQG� UDLQ� LQ ZLQWHU�� ,Q� D� W\SLFDO� %DJKGDGL� KRXVH�� WUDGLWLRQDOO\� WKH�

YHUQDFXODU� FRXUW\DUG� KRXVH� REVHUYHV FXOWXUDO� YDOXHV��ZLWK ZLQGRZV� RSHQLQJ� LQWR WKH�

FRXUW\DUG�LQVWHDG�RI�IDFLQJ�WKH�QHLJKERXUKRRG��WKXV�IDFLOLWDWLQJ�LQFUHDVHG�FRQWURO�RYHU�WKH�



���

SK\VLFDO� IRUP� IRU� WKH� GZHOOHUV· FRPIRUW�� 7KH� FRXUW\DUG
V� LQIOXHQFH� LQ PRGHUDWLQJ�

WHPSHUDWXUHV�DQG�LQ�HQKDQFLQJ�DLU�FLUFXODWLRQ�WR�HQVXUH�DGHTXDWH�YHQWLODWLRQ�LQ�NLWFKHQV��

EDWKURRPV�DQG�KDOOV FDQQRW�EH�LJQRUHG��$OVR��YHUQDFXODU�KRXVHV·�FRPSDFW�OD\RXW� DORQJ�

ZLWK�WKHLU�FORVH�SUR[LPLW\�WR�HDFK�RWKHU� DOORZV�IRU�SURWHFWLRQ�RI�WKHVH�KRXVHV�IURP�WKH�

UDLQ�LQ�ZLQWHU�DQG�VXQ�LQ�VXPPHU��7KH�IRUP�RI�YHUQDFXODU�KRXVHV�VHUYHV�WR�PRGLI\ WKH�

PLFURFOLPDWH�DQG�PDLQWDLQ�IDPLOLDO�SULYDF\��DV�WKH�RSHQLQJV�DUH GLUHFWHG�WR�WKH�FRXUW\DUG�

KRZHYHU�� WKLV� LV�QRW� WKH�FDVH� LQ�FRQWHPSRUDU\�%DJKGDGL�KRXVHV��7KH�VHFUHW�EHKLQG�WKH�

VXFFHVV�DQG�XQLTXHQHVV�RI�WKH�YHUQDFXODU�IRUP�RI�%DJKGDGL�KRXVHV ZDV�WKDW�LW�EULOOLDQWO\�

VROYHG�DQ HTXDWLRQ�WKDW�FRQWDLQV�GLIIHUHQW�HQYLURQPHQWDO�DQG�VRFLDO�YDULDEOHV�LQ�D�YHU\�

DGYDQFHG� PDQQHU�� 1RQH� RI� WKH� YDULDEOHV� ZHUH� LJQRUHG� +RZHYHU� LQ� WKH� FDVH� RI�

FRQWHPSRUDU\�%DJKGDGL�KRXVHV��WKH�LVVXH�LV�GLIIHUHQW��7KH�VKDSH�RI�FRQWHPSRUDU\�KRXVHV

LV� QRW IRUPHG� DFFRUGLQJ� WR� VRFLR�FXOWXUDO HIIHFWV� RU� ELRFOLPDWLF� UHJLRQV��&RQWHPSRUDU\�

KRXVHV�DUH�XVXDOO\�GHWDFKHG�RU�VHPL�GHWDFKHG��ZLWK�D�ODUJHU VXUIDFH�DUHD��ZKLFK�OHDGV�WR�

JUHDWHU�H[SRVXUH WR�VRODU�UDGLDWLRQ�DQG�ZLQG�WKDQ�LQ�YHUQDFXODU�KRXVHV��WKLV�JLYHV�WKHVH�

KRXVHV� PRUH� VRODU� HQHUJ\�� UDLVLQJ� WKHLU WKHUPDO� ORDG�� )XUWKHUPRUH�� WKH� QHZHU� KRXVH�

GHVLJQV�QHJOHFW�WKH�XVH�RI�SDVVLYH�GHVLJQ�WHFKQLTXHV�EXW�GHSHQG�PDLQO\�RQ�PHFKDQLFDO�

V\VWHPV��7RGD\��KRXVHV�LQ�%DJKGDG�GR�QRW�UHSUHVHQW�WKH�%DJKGDGLV·�YHUQDFXODU�VW\OHV�LQ�

DQ\�ZD\���:LWK�WKHLU�QHZ�VWUXFWXUHV�DQG�VKDSH��WKH�UHVLGHQWV·�ZD\�RI�WKLQNLQJ�LQ�UHODWLRQ�

WR�WKHLU�KRPHV�KDV�FKDQJHG��,Q�%DJKGDG·V�ODWHVW�FRQVWUXFWLRQV� WKH�FRXUW\DUG� ZKLFK�ZDV�

RQFH�WKH�FRUH�FKDUDFWHULVWLF�RI�WKH�FLW\·V�VWUHHWV��LV�QR�ORQJHU WKH�PRVW�LPSRUWDQW�SDUW�RI�WKH�

KRXVH��

%LRFOLPDWLF�DQDO\VLV�YLHZ� ,W�ZDV�IRXQG�WKDW�WKH�PRVW�HIILFLHQW�SDVVLYH�VWUDWHJLHV�IRU�WKH�

ZKROH�\HDU�IRU�%DJKGDG�DUH�VXQ�VKDGLQJ��QDWXUDO�YHQWLODWLRQ��DQG�HYDSRUDWLYH�FRROLQJ��

:LWK�FDUHIXO�FRQVLGHUDWLRQ��WKH�VKDSH�RI�EXLOGLQJ�DV�DFKLHYHG�E\�%DJKGDG·V�YHUQDFXODU�

GHVLJQ�VWUDWHJLHV�FDQ�VXSSRUW�QDWXUDO�YHQWLODWLRQ�DV�ZHOO�DV�VHOI�VKDGLQJ��

3XEOLF�VXUYH\�YLHZV� 7KH�IRUP�RI�EXLOGLQJV LQ�%DJKGDG�ZDV�GHYHORSHG DFFRUGLQJ�WR�VRFLR�

FXOWXUDO HIIHFWV�DQG�DV�DQ�DSSURSULDWH�UHVSRQVH�WR�ELRFOLPDWLF�UHJLRQV��7KRXJK�ZH�FDQQRW�

FODLP�WKDW� WKHVH�DUH� WKH�RQO\ UHDVRQV IRU� WKH�GHYHORSPHQW RI� WKHVH�EXLOGLQJ�IRUPV�� WKH�

HIIHFWV� RI� VRFLRFXOWXUDO� DQG� FOLPDWLF� UHJLRQV� RI� ,UDT� FDQQRW� EH� QHJOHFWHG�� +RZHYHU��
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NQRZOHGJH� RI� WKHVH� IDFWRUV DQG� WKHLU PHWKRGV� RI� DSSOLFDWLRQ� LV QRW�ZLGHVSUHDG�� 7KLV�

KLJKOLJKWV WKH�QHHG�WR�LQIRUP�SHRSOH�RQ�WKH�LPSRUWDQFH�RI�EXLOGLQJ�VKDSH�DV DQ�LPSRUWDQW�

FKDUDFWHULVWLF� LQ� KRXVH� GHVLJQ�� HVSHFLDOO\� LQ� WHUPV� RI� ZLQG� DQG� VRODU� UDGLDWLRQ��

*RYHUQPHQWV�PXVW�ZRUN� LQ� UHJXODWLQJ� WKH�PDUNHWV� DQG�SURPRWLQJ� WKH� QHHG� WR� DGRSW

VSHFLILF�GHVLJQ�VWUDWHJLHV�WKDW�VKRXOG�EH�FRQVLGHUHG ZKHQ�EXLOGLQJ�IXWXUH�KRXVHV�

([SHUW�VXUYH\�YLHZV� 7KH�H[SHUWV�DJUHHG�WKDW�WKH�VKDSH�RI�WKH�EXLOGLQJ�LV�DQ�LPSRUWDQW�

DVSHFW�WKDW�QHHGV�WR�EH�FRQVLGHUHG��7KH�H[SHUWV�EHOLHYH�WKDW�WKH�RSWLPDO�GHVLJQ�RI�EXLOGLQJ�

VKDSH�LV�FRQVLGHUHG�WR�EH�D�YHU\�LPSRUWDQW��������������RU�LPSRUWDQW�DVSHFW��������������

%DVHG�RQ�WKH�H[SHUWV·�VXUYH\��WKH�EXLOGLQJ�VKDSH�FULWHULRQ�DFKLHYHG�D�PHDQ�UDQNLQJ�RI���

RXW�RI ���WKXV�VKRZLQJ LWV LPSRUWDQFH��7KLV�DSSHDUV�WR�EH�DSSOLFDEOH�WR�%DJKGDG·V�FXUUHQW�

DQG� IXWXUH ZHDWKHU� FRQGLWLRQV� DV�ZHOO� DV WDNLQJ� LQWR� FRQVLGHUDWLRQ� WKH� FLW\·V� FXOWXUDO�

UHTXLUHPHQWV�DQG�WKH�DYDLODELOLW\�RI�ORFDO�UDZ�PDWHULDOV�

0HDQ

2SWLPDO�GHVLJQ�RI�EXLOGLQJ�VKDSH ����

$GRSWLRQ�LQ�'HVLJQ�6WUDWHJLHV

*XLGDQFH�IRU�$GRSWLRQ�RI�GHVLJQ�VWUDWHJ\� 8SRQ�WKH�SODQQLQJ�DQG�FRQVWUXFWLRQ�RI�QHZ�

KRPHV��WKH�KRXVH�IRUP�PXVW�EH�WDNHQ�LQWR�FRQVLGHUDWLRQ�

7KH�WDEOH�����D�DQG�E VKRZ�WKH�UHFRPPHQGHG�GHVLJQ�VWUDWHJLHV�IRU�IXWXUH�KRXVH�GHVLJQ�LQ�
%DJKGDG�

7KHPH )DFWRU
/LWHUDWXUH�
5HYLHZ

%LRFOLPDWLF�
$QDO\VLV

3XEOLF�
6XUYH\

([SHUW�
6XUYH\

$GRSW�LQ�
'HVLJQ�

6WUDWHJLHV"

$UFKLWHFWXUH�
GHVLJQ
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Table 7.5.b:  The design strategies recommendations for architecture design factors\Form 

Design Strategy: Architecture design factors Form 

Drivers: 
Market: Vernacular house 
Passive:  Shading+ Natural ventilation 
Social:  Provide private social gathering space for occupants 

Discussion  

Upon the planning and construction of new homes, the shape of a building must be considered because it is a key characteristic in the designing of a building, especially in terms of 

the winds and solar radiations. The introverted courtyard style is still the ideal type, considering their weather conditions and cultural inclusiveness in Baghdad, Iraq. The vernacular 

houses are usually rectangular or cubic in shape and courtyards reduce the exposed area to sun in summer and winter rains. Even with the use of grid layouts, there appear no main 

reasons for not making use of the same principles in contemporary design and planning. Hence, the courtyard style must be incorporated in the Baghdadi house environment. 

Design strategy 
implementation 

example 

                
Different options for adding courtyard in house design   

Source: Researcher 

 The shape of building as achieved by Baghdad’s 
vernacular design strategies can support natural 
ventilation as well as self-shading. 

 The proposed house form creates a shaded private 

outdoor space inside the house that provides for the 

important social need of Baghdadi families in Iraq for the 

daily activities and social gatherings. Also, the form 

creates a shaded façade that is a critical aspect to help 

cooling down the outside so the interior cooling loads are 

reduced finally.                        
Source: Researcher 

Implementation 
Needs 

 The market may require educating of the benefits of the shape of building because of an important characteristic in the house design, especially in terms of the winds and solar 

radiations. 

 The courtyard design and its features should become compulsory for new buildings in the near future and also should be considered in the building code. 
 The governments must work in regulating the markets and promoting the need for adopting specific design strategies that should be taken when building the future house. 



���

������� :LQGRZ�GHVLJQ

/LWHUDWXUH�UHYLHZ� 7KH�OLWHUDWXUH�KDV�UHYHDOHG�WKDW�ZLQGRZ�GHVLJQ�LV�\HW�DQRWKHU�FUXFLDO�

DVSHFW� RI� WKH� EXLOGLQJ� WKDW� DUFKLWHFWV� QHHG� WR� FRQVLGHU�� :LQGRZ� GHVLJQ� LV� H[WUHPHO\�

LPSRUWDQW� WR� SURYLGH� QDWXUDO� OLJKW� DV�ZHOO� DV� YHQWLODWLRQ�� DQG� WKH� ORFDWLRQ� DQG� VL]H� RI�

ZLQGRZV�LV�DQ�LPSRUWDQW�IDFWRU��,W�LV�D�NH\�IHDWXUH�IRU�UHGXFLQJ�VRODU�JDLQV�DQG�WKHUHE\�

UHGXFLQJ�HQHUJ\�FRQVXPSWLRQ�

7KH�ZLQGRZ��VKDQDVKHHO��LQ�YHUQDFXODU�KRXVHV ZDV�IRUPHG�DFFRUGLQJ�WR�WKH�VRFLRFXOWXUDO�

HIIHFWV�DQG�DV�DQ�DSSURSULDWH�UHVSRQVH�WR�FOLPDWLF�UHJLRQV�ZLWK�WKH�H[SHULHQFH�RI�FHQWXULHV��

6KDQDVKHHO ZDV�ZLGHO\�XVHG�LQ�WKH�IDFDGHV�RI�YHUQDFXODU�KRXVHV�LQ�%DJKGDG��7KH\�DUH DQ�

HIILFLHQW� IHDWXUH� LQ� SURYLGLQJ� SULYDF\ DQG VKDGH� DQG� HQFRXUDJLQJ� DLU� FLUFXODWLRQ� E\�

SHUPLWWLQJ�WKH�RSHQLQJ�RI�ZLQGRZV�ZKLOH�VFUHHQLQJ�WKH�RFFXSDQWV�ZLWKLQ��,Q�WKH�PRGHUQ�

HUD� VXFK�IXQFWLRQDO�DQG�FXOWXUDO�SXUSRVLYHQHVV�KDV�EHHQ�QHJOHFWHG��7KXV��ZKHUHDV� WKH�

VKDQDVKHHO� ZDV� XVHG� ERWK� IRU� IXQFWLRQDO� DQG� DHVWKHWLF� SXUSRVHV�� LWV� HIIHFW� FRXOG� EH�

DFKLHYHG�E\�FRQWHPSRUDU\�DUFKLWHFWXUH��ZLWK�WKH�VDPH�FXOWXUDO�DQG�HQYLURQPHQWDO�YDOXH��

&HUWDLQO\��WKHUH�LV�D�SRVVLELOLW\�WR�XVH�VKDQDVKHHO�RU�WHFKQRORJLFDOO\�HTXLYDOHQW�VFUHHQLQJ�

LQ� KRXVHV� WR� SURYLGH� SULYDF\� DV� ZHOO� DV� LQFUHDVLQJ� FRQWURO� RI� ZLQGRZ� RSHUDWLQJ� WR�

PD[LPLVH� WKH� FRPIRUW� OHYHOV� DQG� WR� HQFRXUDJH� DLU FLUFXODWLRQ�� 7KLV� IHDWXUH� FRXOG� EH�

LQVWDOOHG�DV�D�SURMHFWLRQ�RQ�WKH�ILUVW�IORRU��,Q�WKH�PRGHUQ�HUD��ZLQGRZV�LQ�FRQWHPSRUDU\�

KRXVHV QR�ORQJHU�SURYLGH�VKDGLQJ� QRU�DUH�WKH\�GHVLJQHG�WR�GHDO�ZLWK�FURVV�YHQWLODWLRQ�RU�

YLVXDO�LQWUXVLRQ� DV�ZDV�WKH�FDVH�LQ�WKH�YHUQDFXODU�KRXVH��/DUJH� JOD]HG��XQVKDGHG�DQG�

YLVXDOO\�XQSURWHFWHG�ZLQGRZV�KDYH� EHFRPH� D�GLVWLQFWLYH� IHDWXUH� RI� WKH� FRQWHPSRUDU\�

KRXVH� FRQWULEXWLQJ�WR�WKH�KLJK�HQHUJ\�FRQVXPSWLRQ�LQ�EXLOGLQJV��

%LRFOLPDWLF�DQDO\VLV�YLHZ� ,W�ZDV�IRXQG�WKDW�WKH�PRVW�HIILFLHQW�SDVVLYH�VWUDWHJLHV�IRU�WKH�

ZKROH�\HDU�IRU�%DJKGDG�DUH�VXQ�VKDGLQJ��QDWXUDO�YHQWLODWLRQ��DQG�HYDSRUDWLYH�FRROLQJ��

:LWK�FDUHIXO�FRQVLGHUDWLRQ�� WKH�ZLQGRZ�GHVLJQ��VKDQDVKHHO��DV�DFKLHYHG�E\�%DJKGDG·V�

YHUQDFXODU�GHVLJQ�VWUDWHJLHV�FDQ�VXSSRUW�QDWXUDO�YHQWLODWLRQ�DV�ZHOO�DV�VHOI�VKDGLQJ��

3XEOLF�VXUYH\�YLHZ� ������������RI�WKH�UHVSRQGHQWV�IURP�WKH�FRQWHPSRUDU\�KRXVHV DQG�

������������RI�WKH�UHVSRQGHQWV�IURP�WKH�YHUQDFXODU�KRXVHV FKRVH�WR�RSHQ�ZLQGRZV�WR�JHW�

FURVV�DLU�FXUUHQWV�DV�D�VROXWLRQ�WR�HVFDSH�KLJK�WHPSHUDWXUHV�ZKHQ�DLU�FRQGLWLRQLQJ�LV�QRW�



���

DYDLODEOH��7KLV�LQGLFDWHV�WKH�LPSRUWDQFH�RI�WKH�ZLQGRZV
�ORFDWLRQ�DQG�VL]H�LQ�DFKLHYLQJ�

VXLWDEOH� DLU� PRYHPHQW� 0RUHRYHU�� ���� �������� RI� SDUWLFLSDQWV� DJUHHG� WKDW� E\�

LPSOHPHQWLQJ�VKDGHV�DURXQG�ZLQGRZV�RU�VRXUFHV�RI� OLJKW��KRXVHV�PD\�WHQG�WR�UHPDLQ�

FRROHU�PRUH�QDWXUDOO\� DXWRPDWLFDOO\�UHGXFLQJ�HQHUJ\�GHPDQGV�IRU�FRROLQJ� DV�WKH�VKDGLQJ�

LV�DQDORJRXV�WR�SODFLQJ�D�FDS�RQ�WKH�EXLOGLQJ�WR�EORFN�WKH�VRODU�UDGLDWLRQ�IURP�HQWHULQJ�

([SHUW�VXUYH\�YLHZ� $V�VKRZQ�LQ�FKDSWHU����WKH�PDMRULW\��������������RI�WKH�UHVSRQGHQWV�

DJUHHV� WKDW� WKH� ZLQGRZ� DUHD� VKRXOG� EH� UHGXFHG�� ZKLOH� VLJQLILFDQWO\� GHFUHDVLQJ� WKH�

QXPEHU�RI�ZLQGRZV�LQ�WKH�EXLOGLQJ��$GGLWLRQDOO\��������������RI�WKH�VDPSOH�UHVSRQGHQWV�

UHIOHFWHG WKDW� LW� LV� LPSRUWDQW� ������ ������ RU H[WUHPHO\� LPSRUWDQW� ������������� WR�KDYH�

FDQRSLHV�DWWDFKHG�WR�HDFK�ZLQGRZ�WR�SURWHFW� IURP�WKH�VXQ��7DEOH������DQG�)LJXUH�������

3DUWLFLSDQWV�ZHUH�DOVR�DVNHG�ZKHWKHU� LW� LV�QHFHVVDU\� WR�XVH�FRORXUHG JODVV IRU�H[WHUQDO�

ZLQGRZV�� ,Q� UHVSRQVH� ��� ��������RI� WKH� VDPSOH� WKRXJKW� WKDW� LW�ZDV LPSRUWDQW� ������

�������RU YHU\�LPSRUWDQW���������������ZKLOH�QRQH�RI�WKHP �������LQGLFDWHG WKDW�LW�LV�QRW�

DW�DOO�LPSRUWDQW��7DEOH �����DQG�)LJXUH�������7KH�UHVXOWV�LQGLFDWH�WKDW�KDYLQJ�VPDOOHU�DQG�

IHZHU ZLQGRZV�LV YLWDO�WR�UHGXFH�WKH�DPRXQW�RI�KHDW�WKDW�ZLOO�HQWHU WKH�EXLOGLQJ� ZKLFK�

ZLOO�UHGXFH HQHUJ\ GHPDQGV�IRU�FRROLQJ��0RUHRYHU��WKH�PDMRULW\�RI�WKH�SDQHO�UDWHG�DOO�RI�

WKH�ZD\V�RI FUHDWLQJ�VKDGH DV�LPSRUWDQW��7KH�H[SHUWV�PHQWLRQHG�WKDW�WKH�XVH�RI�VKDGLQJ�

GHYLFHV�LV�HVVHQWLDO�LQ�ZDUP�FRXQWULHV��7KLV�LV�EHFDXVH�LW�SURWHFWV�WKH�RXWHU�EXLOGLQJ�E\�

NHHSLQJ�LW�FRRO� ZKLFK�LQ�WXUQ�UHGXFHV�WKH�XVH�RI�DLU�FRQGLWLRQHUV��7KH�UHVXOW�VKRZHG WKDW

WKH� VKDGLQJ� GHYLFH� FULWHULRQ� DFKLHYHG� D� PHDQ� UDQNLQJ� RI� PRUH� WKDQ� �� RXW� RI ��� WKXV�

LQGLFDWLQJ WKHLU�LPSRUWDQFH��DV�VHW�RXW LQ�7DEOHV������DQG������DQG�)LJXUH������$V�IDU�DV�WKH�

VKDGLQJ�GHYLFHV�DUH�FRQFHUQHG��FKDSWHU����7DEOH������DQG�)LJXUH������LQGLFDWHG WKDW�����

�������� RI� WKH� UHVSRQGHQWV� SHUFHLYHG WKDW� WKH\� ZHUH LPSRUWDQW� ������ ������� RU YHU\�

LPSRUWDQW� ������ �������� ,W� LV�SUREDEO\�GXH� WR� WKH� IDFW� WKDW� VKDGLQJ�GHYLFHV�SUHYHQW�RU�

UHGXFH�GLUHFW�VXQOLJKW�HQWHULQJ�WKH�VSDFH��$OVR��D�ODUJH�SRUWLRQ�RI�SDUWLFLSDQWV�DJUHHG�WKDW�

LW�LV�EHQHILFLDO�WR�XVH�HIIHFWLYH�FRXUW\DUG�ODQGVFDSH�GHVLJQ�WR�SURYLGH�VKDGH�DURXQG�WKH�

EXLOGLQJ��0RUHRYHU��������������RI�WKH�SDUWLFLSDQWV�UHVSRQGHG�WKDW�LW�LV�YHU\�LPSRUWDQW�

�������������DQG�LPSRUWDQW��������������WR�XVH�VXQ�ORXYHU�WHFKQLTXHV��ZKLOH�������������

FRQVLGHUHG� WKDW� VKDGLQJ� E\� QDWXUDO� PHDQV� LV� DOVR� DQ� HIIHFWLYH� VROXWLRQ�� 7KH� UHVXOWV�

XQGHUOLQH�WKDW�LW�LV�YLWDO�IRU�EXLOGLQJV�LQ�%DJKGDG�WR�KDYH�VRPH�VRUW�RI�FRYHU�PHFKDQLVP�
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WR�SURWHFW�WKHP IURP�WKH�VXQ��7KLV�ZLOO�LQ�WXUQ�PLQLPL]H�WKH�XVH�RI�DLU�FRQGLWLRQHUV�DQG�

WKXV�UHGXFH HQHUJ\�XVDJH�

%DVHG�RQ�WKH�H[SHUWV·�VXUYH\��WKH�KLJKHVW�ILYH ZLQGRZ�GHVLJQ�FULWHULD DFKLHYHG�D�PHDQ�

UDQNLQJ�RI�PRUH�WKDQ�����RXW�RI ���WKXV�VKRZLQJ WKHLU�LPSRUWDQFH��DV�VHW�RXW EHORZ��7KHVH�

DSSHDU�WR�EH�DSSOLFDEOH�WR�%DJKGDG·V�FXUUHQW�DQG�XSFRPLQJ�ZHDWKHU�FRQGLWLRQV� DV�ZHOO�

DV WDNLQJ�LQWR�FRQVLGHUDWLRQ�WKH�FLW\·V�FXOWXUDO�UHTXLUHPHQWV�DQG�WKH�DYDLODELOLW\�RI�ORFDO�

UDZ�PDWHULDOV�

0HDQ
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8VH�HIIHFWLYH�FRXUW\DUG�ODQGVFDSH�GHVLJQV�IRU�SURYLGLQJ�
VKDGLQJ�HIIHFWV�WR�WKH�EXLOGLQJ ����

6KDGLQJ�RI�9HQWLODWHG�)DoDGH ����

XVH�FRYHUV�RQ�WKH�LQVLGH�DQG�RXWHU�ZLQGRZV�WR�VWRS�VXQ�
IURP�JRLQJ�LQVLGH�WKH�EXLOGLQJ ����

8VH�VXQ�ORXYHU�WHFKQLTXHV� ����

8VLQJ�QDWXUH�VXFK�DV�ODUJH�WUHHV�WR�SURWHFW�WKH�KRPH�DQG�
SURYLGH�SURWHFWLRQ�IURP�WKH�VXQ ����

&UHDWLQJ�VKDGLQJ�HIIHFW�ZLWK�KRUL]RQWDO�FDQRSLHV ���

$GRSWLRQ�LQ�'HVLJQ�6WUDWHJLHV

*XLGDQFH�IRU�$GRSWLRQ�RI�GHVLJQ�VWUDWHJ\� 8SRQ�WKH�SODQQLQJ�DQG�FRQVWUXFWLRQ�RI�QHZ�

KRPHV��WKH�ZLQGRZ�GHVLJQ�PXVW�EH�WDNHQ�LQWR�FRQVLGHUDWLRQ�

7KH�WDEOH�����D�DQG�E VKRZ�WKH�UHFRPPHQGHG�GHVLJQ�VWUDWHJLHV�IRU�IXWXUH�KRXVH�GHVLJQ�LQ�

%DJKGDG

7KHPH )DFWRU
/LWHUDWXUH�
5HYLHZ

%LRFOLPDWLF�
$QDO\VLV

3XEOLF�
6XUYH\

([SHUW�
6XUYH\

$GRSW�LQ�
'HVLJQ�

6WUDWHJLHV"
$UFKLWHFWXUH�

GHVLJQ
ZLQGRZ < < < < <



���

7DEOH�����D� 7KH�GHVLJQ�VWUDWHJLHV�UHFRPPHQGDWLRQV�IRU�DUFKLWHFWXUH�GHVLJQ�IDFWRUV?:LQGRZ�GHVLJQ

'HVLJQ�6WUDWHJ\� $UFKLWHFWXUH�GHVLJQ�IDFWRUV :LQGRZ�GHVLJQ

'ULYHUV�
0DUNHW� 9HUQDFXODU�KRXVH?&RQWHPSRUDU\�KRXVH
3DVVLYH�� 6KDGLQJ� 1DWXUDO�YHQWLODWLRQ
6RFLDO�� 3URYLGH�SULYDF\�IURP�RXWVLGH

2EMHFWLYHV�

x 7R�SURYLGH�QDWXUDO�OLJKW��VKDGH�DQG�HQFRXUDJLQJ�DLU�FLUFXODWLRQ�E\�SHUPLWWLQJ�WKH�RSHQLQJ�RI�ZLQGRZV�ZKLOH�VFUHHQLQJ�WKH�RFFXSDQWV�ZLWKLQ�
x 7R�UHGXFH�VRODU�JDLQV�DQG�WKHUHE\�UHGXFLQJ�HQHUJ\�FRQVXPSWLRQ�
x 7R�SURYLGH SULYDF\�LQVLGH�WKH�EXLOGLQJ�

:LQGRZV�GHVLJQ�

LQ�YHUQDFXODU�DQG�

FRQWHPSRUDU\�

KRXVH�

9HUQDFXODU�ZLQGRZ�GHVLJQ? 6KDQDVKHHO

x SURYLGLQJ� SULYDF\� DQG� VKDGH� DQG�

HQFRXUDJLQJ�DLU�FLUFXODWLRQ�E\�SHUPLWWLQJ�

WKH�RSHQLQJ�RI�ZLQGRZV�ZKLOH�VFUHHQLQJ�

WKH�RFFXSDQWV�ZLWKLQ�

&RQWHPSRUDU\�ZLQGRZ�GHVLJQ�

x /DUJH�ZLQGRZV�� ODUJH�JOD]HG�XQVKDGHG�

IDFDGHV�� DQG� JOD]LQJ� QRW� VSUHDG� HYHQO\�

DFURVV� RULHQWDWLRQV� RI� D� W\SLFDO�

FRQWHPSRUDU\�KRXVH�

x 7KH�XQVKDGHG�IDFDGH�LV�H[SRVHG�WR�KLJK�

VRODU� UDGLDWLRQ� WKHUHIRUH� D� KLJK� HQHUJ\�

ORDG� UHTXLUHV� WR� FRRO� WKH� LQVLGH� IRU� D�

FRPIRUWDEOH�OHYHO�

x 1R�SULYDF\�

9HUQDFXODU�ZLQGRZ &RQWHPSRUDU\�ZLQGRZ

6RXUFH� 5HVHDUFKHU

6RXUFH� 5HVHDUFKHU

6RXUFH��5HVHDUFKHU
7KH�YHUQDFXODU�VKDQDVKHHO�ZDV�D�SURMHFWHG�ZRRGHQ�VFUHHQ�WKDW�

DOORZHG� DLU� FLUFXODWLRQ� DQG� JDYH� SULYDF\� ZKLOH� DOORZLQJ�

LQKDELWDQWV� WR� VHH� RXW� DQG� JHW� FRROLQJ� EUHH]HV�� $OVR�� SURYLGH�

VKDGLQJ�WR�DOOH\V�

7KH� FRQWHPSRUDU\� KRXVH� ZLWK� ODUJH ZLQGRZV�� ODUJH� JOD]HG�

XQVKDGHG�IDFDGHV�





���

������� :LQGRZV�JOD]LQJ�

/LWHUDWXUH�UHYLHZ� 7KH�OLWHUDWXUH�UHYHDOHG�WKDW�D�W\SLFDO�ZLQGRZ�LQ�D�YHUQDFXODU�KRXVH�LV�

FRQVWUXFWHG�XVLQJ�D�VLQJOH�SDQH�RI�JODVV��,W�UDQJHV�IURP��PP�WR���PP�LQ�WKLFNQHVV�DQG�

GRHV�QRW�SURYLGH�DGHTXDWH�LQVXODWLRQ�DORQH��7KH�SURMHFWLQJ�RULHO�ZLQGRZV�HQFORVHG�ZLWK�

ODWWLFHV�RQ WKH�ILUVW� IORRU�RI� WKH�KRXVH�RU�KLJKHU�DUH�RIWHQ�OLQHG�ZLWK�VWDLQHG�JODVV�� WKXV�

SURYLGLQJ�VXIILFLHQW�LQVXODWLRQ��7KLV�LV�D�NH\�IHDWXUH�IRU�UHGXFLQJ�VRODU�JDLQV�DQG�WKHUHE\�

UHGXFLQJ�HQHUJ\�FRQVXPSWLRQ�ZKLOH�DOVR�SURYLGLQJ�QDWXUDO�OLJKW�

,Q� WKH� PRGHUQ� HUD�� ODUJH� JOD]HG� ZLQGRZV� KDYH� EHFRPH� D� GLVWLQFWLYH� IHDWXUH� RI�

FRQWHPSRUDU\�KRXVHV��FRQWULEXWLQJ�WR�WKH�KLJK�HQHUJ\�FRQVXPSWLRQ�LQ�EXLOGLQJV��7KH�XVH�

RI�GRXEOH�JOD]LQJ� LV� FRPPRQ� LQ� VRPH�KRXVHV�EXW� WKH�PDMRULW\�XVH� VLQJOH�JOD]LQJ��7KH�

SUREOHP�ZLWK�ODUJH�JOD]HG�ZLQGRZV�LV�WKDW�WKH\�DUH�XVXDOO\�QRW�SURWHFWHG�IURP�VRODU�KHDW�

E\�XVLQJ�DQ�DSSURSULDWH�VKDGLQJ�GHYLFH�

%LRFOLPDWLF�DQDO\VLV�YLHZ� ,W�KDV�EHHQ�LGHQWLILHG�WKDW�LQ�RUGHU�WR�DFKLHYH�WKHUPDO�FRPIRUW�

DQG� UHGXFH� HQHUJ\� LQ� %DJKGDGL� EXLOGLQJV�� VXQ� VKDGLQJ�� QDWXUDO� YHQWLODWLRQ�� DQG�

HYDSRUDWLYH�FRROLQJ�VKRXOG�EH�FRQVLGHUHG��DV�ZHOO�DV�PLQLPL]LQJ�KHDW�JDLQV��0RVW�RI�WKH�

KHDW�JDLQV�RU�ORVVHV�LQ�WKH�EXLOGLQJV�FRPH�IURP�ZLQGRZV��ZKLFK�DUH�WKH�NH\�HOHPHQW�LQ�

WKH�WUDQVIHU�RI�ODUJH�DPRXQWV�RI�KHDW�EHWZHHQ�WKH�EXLOGLQJ�DQG�WKH RXWVLGH�VXUURXQGLQJV��

:LQGRZ�LQVXODWLRQ�LV�GHWHUPLQHG�E\�WKH�VSDFH�EHWZHHQ�WKH�JODVV�SDQHOV��ZKLFK�FRXOG�EH�

ILOOHG�E\�HLWKHU�D�YDFXXP�RU�JDV��'RXEOH�JOD]LQJ�FRPELQHG�ZLWK�D�VKDGLQJ�GHYLFH�FRXOG�

UHGXFH�HQHUJ\�FRQVXPSWLRQ�DQG�DFKLHYH�WKHUPDO�FRPIRUW�

3XEOLF VXUYH\�YLHZV� ,Q�WRWDO��������������������������DJUHH�DQG������������VWURQJO\�

DJUHH��RI�WKH�SDUWLFLSDQWV�WKLQN�WKDW�LQFUHDVLQJ�WKH�QXPEHU�RI�JODVV�SDQHV��L�H��XVLQJ�GRXEOH�

RU�WULSOH�JOD]LQJ��LV�QHFHVVDU\�EHFDXVH�WKLV�ZLOO�SOD\�DQ�LPSRUWDQW�SDUW�LQ�LQFUHDVLQJ�WKH�

HIILFLHQF\� RI� WKH� JOD]LQJ� WR� NHHS� D� WHPSHUDWXUH� GLIIHUHQWLDO� EHWZHHQ� WKH� LQGRRUV� DQG�

RXWGRRUV��$Q�HIIHFWLYH�GHVLJQ�IRU�ZLQGRZ�JOD]LQJ�FDQ�FRQWULEXWH�VLJQLILFDQWO\�WR�UHGXFLQJ�

VRODU�KHDW�JDLQ��,I�VXFFHVVIXOO\�LPSOHPHQWHG��WKLV�FDQ�DOVR�UHGXFH�HQHUJ\�FRQVXPSWLRQ��

([SHUW�VXUYH\�YLHZ� $�WRWDO�RI�������������������������LPSRUWDQW�DQG������������YHU\�

LPSRUWDQW��RI� WKH�H[SHUWV�WKRXJKW�WKDW�WKH�WKLFNQHVV RI JODVV PXVW�EH�LQFUHDVHG�EHFDXVH�

WKLV�ZLOO�SOD\�DQ�LPSRUWDQW�UROH�LQ�LPSURYLQJ�WKH�HIILFLHQF\�RI�WKH JOD]H��ZKLOH�����������



���

UHIOHFWHG� WKDW� WKLV� LV� QRW� RI� LPSRUWDQFH�� +RZHYHU�� ���� �������� RI� WKH� SDUWLFLSDQWV�

UHVSRQGHG� WKDW� LW� LV� YHU\� LPSRUWDQW� ������ ������� RU� LPSRUWDQW� ������ ������� WR� XVH� D�

QXPEHU�RI�JOD]LQJ�SDQHV��GRXEOH�WULSOH��DQG�KDYH�DLU�SRFNHWV�EHWZHHQ�WKHP�WR�LQFUHDVH�

WKH�HIILFLHQF\�RI�EXLOGLQJV�LQ�WKH�FRXQWU\���,Q�DGGLWLRQ��������������LQGLFDWHG�WKDW�LW�LV�YHU\�

LPSRUWDQW��������������RU�LPSRUWDQW��������������WR�XVH�KLJKO\�DLUWLJKW�ZLQGRZV�UDWKHU�

WKDQ�WKH�RULJLQDO�IUDPHV�DV�D�IHDWXUH�RI�H[WHUQDO�JOD]LQJ�GHVLJQ�

%DVHG� RQ� WKH� H[SHUWV·� VXUYH\�� WKH� WRS� WKUHH� JOD]LQJ� GHVLJQ� FULWHULD� DFKLHYHG� D� PHDQ�

UDQNLQJ�RI���RXW�RI���� WKXV�LQGLFDWLQJ�WKHLU� LPSRUWDQFH��DV�VHW�RXW�EHORZ��7KHVH�FULWHULD�

DSSHDU�WR�EH�DSSOLFDEOH�WR�%DJKGDG·V�FXUUHQW�DQG�XSFRPLQJ�ZHDWKHU�FRQGLWLRQV�DV�ZHOO�

DV�WDNLQJ�LQWR�FRQVLGHUDWLRQ�WKH�FLW\·V�FXOWXUDO�UHTXLUHPHQWV�DQG�WKH�DYDLODELOLW\�RI�ORFDO�

UDZ�PDWHULDOV�
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8VH�KLJKO\�DLU�WLJKW�ZLQGRZV �����

8VH�GRXEOH��WULSOH�JOD]LQJ�DQG�KDYH�DLU�SRFNHWV�
EHWZHHQ�WKHP�

����

+DYH�PRUH�RI�D�OD\HU�RI�WKLFNQHVV�IRU�WKH�JOD]LQJ ���

$GRSWLRQ�LQ�'HVLJQ�6WUDWHJLHV

*XLGDQFH�IRU�$GRSWLRQ�RI�GHVLJQ�VWUDWHJ\� 8SRQ�WKH�SODQQLQJ�DQG�FRQVWUXFWLRQ�RI�QHZ�

KRPHV��WKH�ZLQGRZ�JOD]LQJ PXVW�EH�WDNHQ�LQWR�FRQVLGHUDWLRQ�

7KH� WDEOH� ��� VKRZV� WKH� UHFRPPHQGHG� GHVLJQ� VWUDWHJLHV� IRU� IXWXUH� KRXVH� GHVLJQ� LQ�

%DJKGDG�

7KHPH )DFWRU
/LWHUDWXUH�

5HYLHZ

%LRFOLPDWLF�

$QDO\VLV

3XEOLF�

6XUYH\

([SHUW�

6XUYH\

$GRSW�LQ�

'HVLJQ�

6WUDWHJLHV"

$UFKLWHFWXUH�

GHVLJQ
*OD]LQJ < < < < <



���

7DEOH����� 7KH�GHVLJQ�VWUDWHJLHV�UHFRPPHQGDWLRQV�IRU�DUFKLWHFWXUH�GHVLJQ�IDFWRUV?:LQGRZ�JOD]LQJ

'HVLJQ�6WUDWHJ\� $UFKLWHFWXUH�GHVLJQ�IDFWRUV :LQGRZ�JOD]LQJ

'ULYHUV�
0DUNHW� &RQWHPSRUDU\�KRXVH
3DVVLYH�� 5HGXFLQJ�VRODU�JDLQV
6RFLDO�� 3URYLGH�SULYDF\? 2SDTXH�JODVV

2EMHFWLYHV� x 7R�UHGXFH�KHDW�ORVV�IURP�URRP DQG�WKHUHE\�UHGXFLQJ�HQHUJ\�FRQVXPSWLRQ�

:LQGRZ JOD]LQJ
LQ�YHUQDFXODU� DQG�
FRQWHPSRUDU\�
KRXVH�

9HUQDFXODU�JOD]LQJ�
x 6LQJOH�JOD]H�ZLWK�ZRRGHQ�VNHOHWRQ

&RQWHPSRUDU\�JOD]LQJ�
x /DUJH�ZLQGRZV�� ODUJH�JOD]HG�XQVKDGHG�

IDFDGHV�RI�D�W\SLFDO�FRQWHPSRUDU\�KRXVH�
x 7KH PDMRULW\�XVH�VLQJOH�JOD]LQJ��
x 'RXEOH� JOD]LQJ� LV� FRPPRQ� LQ� VRPH�

KRXVHV�

9HUQDFXODU�KRXVH &RQWHPSRUDU\�KRXVH

6KDQDVKHHO�? ZRRG���VLQJOH�JODVV��FRORXU�RU�FOHDU�
6RXUFH��5HVHDUFKHU

:LQGRZ? JOD]LQJ��VLQJOH�RU�GRXEOH�LURQ�RU�DOXPLQLXP�IUDP
6RXUFH��5HVHDUFKHU

'LVFXVVLRQ

$Q�HIIHFWLYH�GHVLJQ�IRU�ZLQGRZ�JOD]LQJ�FDQ�FRQWULEXWH�VLJQLILFDQWO\�LQ�RUGHU�WR�UHGXFLQJ�HQHUJ\�FRQVXPSWLRQ��*DVSDUHOOD�HW�DO���������3LVHOOR�HW�DO���������-HOOH���������6HYHUDO�DSSOLFDEOH�
WHFKQLTXHV�LQ�%DJKGDG�IRU�H[WHUQDO�ZLQGRZ�JOD]LQJ�GHVLJQV�KDYH�EHHQ�VFUXWLQL]HG�DQG�GLVFXVVHG�IROORZHG�E\�DSSURYDO�IURP�H[SHUWV� 0XOWLSOH�JOD]LQJ�DSSURDFKHV�LQ�%DJKGDG·V�KRW�
FOLPDWH�DUH�VLJQLILFDQW��+RZHYHU��WKLV�DSSURDFK�FDQ�EH�PRUH�VXLWDEOH�LI�XVHG�WRJHWKHU�ZLWK�UHGXFHG�VL]HV�RI�H[WHUQDO�JOD]HG�SDQHOV��0RUHRYHU��SRRU�GHVLJQ�RI�H[WHUQDO�VLQJOH�JOD]LQJ�ZDV�
IRXQG�E\�UHVHDUFKHUV�WR�EH�WKH�PDLQ�UHDVRQ�IRU�LQFUHDVHG�HQHUJ\�FRQVXPSWLRQ�LQ�H[LVWLQJ�KRPHV�LQ�,UDT��$O�-DZDGL��0LTGDG�HW�DO�������� 2YHUDOO��WKHUH�DSSHDUV�WR�EH�LQDGHTXDWH�LQFHQWLYHV�
IRU�XVLQJ�HIIHFWLYH�GHVLJQV�IRU�KRXVH�HQYHORSHV�DORQJ�ZLWK�H[WUD�H[WHUQDO�JOD]LQJ�EHFDXVH�RI�WKH�ORZ�SULFH��HOHFWULFLW\�WDULII�LQ�WKH�GRPHVWLF�VHFWRU�LQ�,UDT� (QVXULQJ�DQ\�DLU�OHDNDJHV�DUH�
NHSW�PLQLPDO�IRU�SUHYHQWLQJ�GUDXJKWV�LV�LPSRUWDQW�ZKHQ�GHVLJQLQJ�DQ�LGHDO�KRXVH��,Q�RUGHU�WR�SUHYHQW�KHDW� JDLQ�LQ�VXPPHUV�ZKLOH�UHWDLQLQJ�KHDW�LQ�ZLQWHUV��LW� LV�HVVHQWLDO�WR�XVH�
LQVXODWLRQ�LQ�WKH�ZDOO�DQG�URRIV��$OVR��WR�HQVXUH�HIIHFWLYH�KHDWLQJ�RI�LQGRRU�VSDFHV��D�PRUH�FRPSDFW�IRUP�LV�DSSURSULDWH��0RUHRYHU��D�UHGXFWLRQ�LQ�HQHUJ\�FRQVXPSWLRQ�LV�SRVVLEOH�ZLWK�
DQ�HIIHFWLYH�GHVLJQ�RI�H[WHUQDO�ZLQGRZ�JOD]LQJ�

'HVLJQ� VWUDWHJ\�
LPSOHPHQWDWLRQ�
H[DPSOH

x 8VH�GRXEOH�JOD]LQJ� 7HFKQLFDOO\�WULSOH�
JOD]LQJ�EHWWHU��EXW�WKH�VRFLDO�IDFWRU�
HIIHFWV�IRU�QRW�LQFOXGLQJ��H�J��ODFN�RI�
DYDLODELOLW\��

x 6KDGLQJ�WKH�ZLQGRZV�ZLWK�VXLWDEOH�
VKDGLQJ�GHYLFH��DV�PHQWLRQHG�LQ�7DEOH�
�����FRPELQH�ZLWK�GRXEOH�JOD]LQJ�WR�
PLQLPL]H�RI�KHDW�JDLQV 6RXUFH� KWWSV���ZZZ�UR\DOJODVVLQGLD�FRP�LQVXODWHG�JODVV�KWPO

,PSOHPHQWDWLRQ�
1HHGV

x %XLOGLQJ�ODZV�VKRXOG�EH�PRGLILHG E\�WKH�JRYHUQPHQW��FKDQJHG�DQG�LQFOXGH�VWULFW�UXOHV�WKDW�DUFKLWHFWV��GHVLJQHUV�DQG�XVHUV�VKRXOG�IROORZ�



���

��������(QYHORSH�GHVLJQ

/LWHUDWXUH�UHYLHZ� 7KH�OLWHUDWXUH�UHYHDOHG�WKDW�WKH�WKHUPDO�IXQFWLRQ�RI�WKH�KRXVH�HQYHORSH�

LV�WR�UHVLVW�KHDW�WUDQVIHUHQFH��UHIOHFWLQJ�DV�PDQ\�VXQ�UD\V�DV�SRVVLEOH�WR�PLQLPLVH�VRODU�DQG�

KHDW�JDLQ�LQ�RUGHU�WR�FUHDWH�FRRO�FRQGLWLRQV�LQVLGH�DQG�FRXQWHUDFW�WKH�H[FHVVLYH�VRODU�JDLQ��

7KH� H[WHULRU�ZDOOV� RI� WKH� YHUQDFXODU� KRXVH� DUH� FRQVWUXFWHG�XVLQJ� WUDGLWLRQDO� DQG� ORFDO�

PDWHULDOV� VXLWHG� WR� FOLPDWLF� FRQGLWLRQV� �VXFK� DV� PXG� EULFNV� RU� VWRQH� ZLWK� WKLFNQHVV�

EHWZHHQ����FP�DQG����FP���7KHVH�FRQVWUXFWLRQ�PDWHULDOV�DQG�WKH�WKLFNQHVV�RI�WKH�ZDOOV�

LQFUHDVH� KHDW� VWRUDJH� DQG�GHOD\� KHDW� WUDQVIHU� DW� QLJKW��+RZHYHU�� WKH� H[WHULRU�ZDOOV� RI�

FRQWHPSRUDU\�KRXVHV��PDGH�RI�EULFNV�RU�FRQFUHWH�ZLWK�D�WKLFNQHVV�RI����FP��GR�QRW�SURYLGH�

VXIILFLHQW�WKHUPDO�LQVXODWLRQ�RU�VWRUDJH��QRU�GR�WKH\�GHOD\�KHDW�WUDQVIHU�

%LRFOLPDWLF� DQDO\VLV� YLHZ� 7KH� WKUHH� NH\� SDVVLYH� VWUDWHJLHV� IRU� WKH� ZKROH� \HDU� IRU�

%DJKGDG� KDYH� EHHQ� LGHQWLILHG� DV� VXQ� VKDGLQJ�� QDWXUDO� YHQWLODWLRQ�� DQG� HYDSRUDWLYH�

FRROLQJ��$OVR��WKH�EXLOGLQJ�HQYHORSH�FDQ�VLJQLILFDQWO\�UHGXFH�KHDW�JDLQ��DV�WKH�LQVXODWLQJ�

PDWHULDOV�LQ�ZDOOV�DQG�URRIV�DUH�YHU\�EHQHILFLDO�IRU�HQHUJ\�HIILFLHQF\�

3XEOLF�VXUYH\�YLHZV� 7KH�EXLOGLQJ�HQYHORSH�RI�DGHTXDWH�WKHUPDO�UHVLVWDQFH�LV�HVVHQWLDO�WR�

SURYLGH�HQHUJ\�HIILFLHQF\�DQG�KXPDQ�FRPIRUW��+RZHYHU��WKH�NQRZOHGJH�RI�WKLV�DQG�LWV�

PHWKRGV�RI�DSSOLFDWLRQ�DUH�QRW�ZLGHVSUHDG��7KLV�KLJKOLJKWV�WKH�QHHG�WR�LQIRUP�SHRSOH�RQ�

WKH�LPSRUWDQFH�RI�WKH�EXLOGLQJ�HQYHORSH�EHFDXVH�LW�FDQ�EH�FRQVLGHUHG�DV�D�VHOHFWLYH�SDWK�

IRU�EXLOGLQJ��ZRUNLQJ�ZLWK�WKH�FOLPDWH�DQG�UHVSRQGLQJ�WR�WKH�QHHGV�IRU�FRROLQJ��KHDWLQJ��

YHQWLODWLRQ��DQG�OLJKWLQJ��*RYHUQPHQW�LQVWLWXWLRQV�VXFK�DV�WKH�0D\RUDOW\�RI�%DJKGDG�PXVW�

ZRUN�WR�UHJXODWH�WKH�PDUNHWV�DQG�SURPRWH�WKH�QHHG�WR�DGRSW�VSHFLILF�GHVLJQ�VWUDWHJLHV�WKDW�

VKRXOG�EH�DSSOLHG�ZKHQ�EXLOGLQJ�IXWXUH�KRXVHV�

([SHUW�VXUYH\�YLHZ� 7KH�SURIHVVLRQDOV�ZHUH�RI�WKH�RSLQLRQ�WKDW�LW�LV�YLWDO�WR�KDYH�D�EXLOGLQJ�

HQYHORSH�ZKLFK�SURWHFWV�WKH�LQWHULRU�IURP�WKH�KHDW�RXWVLGH��$Q�H[DPSOH�RI�WKLV�LV�XVLQJ�

PDWHULDO�WKDW�KDV�ORZ�FRQGXFWLYLW\��EHFDXVH�WKH�WKLFNHU�WKH�PDWHULDO��WKH�PRUH�OLNHO\�LW�LV�

WR�UHGXFH WKH�8�YDOXH�RI�WKH�EXLOGLQJ�RXWVLGH��

%DVHG�RQ�WKH�H[SHUWV·�VXUYH\��WKH�KLJKHVW�KRXVH�HQYHORSH�GHVLJQ�FULWHULRQ�DFKLHYHG�D�PHDQ�

UDQNLQJ� RI�PRUH� WKDQ� ���� RXW� RI� ��� DV� VKRZQ� EHORZ�� 7KHVH� DSSHDU� WR� EH� DSSOLFDEOH� WR�



���

%DJKGDG·V�FXUUHQW�DQG�XSFRPLQJ�ZHDWKHU�FRQGLWLRQV�DV�ZHOO�DV�WDNLQJ�LQWR�FRQVLGHUDWLRQ�

WKH�FLW\·V�FXOWXUDO�UHTXLUHPHQWV�DQG�WKH�DYDLODELOLW\�RI�ORFDO�UDZ�PDWHULDOV�
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H 7\SH�RI�,QVXODWLRQ�PDWHULDOV ����

5HVLVWDQFH�RI�WKH�PDWHULDOV �����
8WLOLVH WKH�FRUUHFW�PDWHULDOV�LQ�RUGHU�WR�NHHS�FRROQHVV�
LQ�WKH�EXLOGLQJ

����

PDWHULDOV�&RQGXFWLYLW\� �����
7KLFNQHVV�RI��WKH�KRXVH�HQYHORS�ZDOO��URRI��DQG�IORRU� ����
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EXLOG�GRXEOH�ZDOOV�IRU�WKH�RXWVLGH ����
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Table 7.8:  The design strategies recommendations for architecture design factors\Building envelope 

Design Strategy: Architecture design factors Building envelope 

Drivers: 
Market: Vernacular house\Contemporary house 
Passive:  Reducing solar gains 
Social:  - 

Objectives:  To reduce heat loss from room and thereby reducing energy consumption. 

Envelope 
building in 
vernacular and 
contemporary 
house: 
 
 
 

Vernacular house: 
 Use thick brick  
Contemporary house: 
 Use bricks or concrete - -

do not provide sufficient 
thermal insulation nor 
storage or delay heat 
transfer. 

 
 

W
al

l 

Brick 

thick\ 

50cm 

Wooden ske

leton + glass 

Brick + 

Timber joints 

Wooden skeleton + brick filling+ glass 

R
oo

f 

30 cm 

clay+ 

straw 

5cm Straw 20cm wood 

 
 

 
 
 
 
 
 

 
      

      Thickness 
mm 

Conductivit
y W/m².K 

U-values 
W/m².K 

Section + Elev. 

E
xt

er
io

r 
w

al
l 

la
ye

rs
 Stucco 20 1.35 

2.65 

   

Brick  130 0.85 
Plaster - dense 20 0.5 

R
oo

f 
L

ay
er

s 

Ceramic clay 
tiles  

300 1.4 

2.25 

Cement 
screed  

300 1.4 

Asphalt 
mastic roofing  

200 1.15 

Concrete – 
reinforced 
with 2% steel  

150 2.5 

Plaster - dense  20 0.5 
Single Glazing windows with Iron frame 4.8  

Reference: CIBSE Guide A 
 

Discussion 

 

The energy consumption is very high in existing buildings in Bagdad; therefore, it is a necessity to build a house with an envelope as in some areas, the temperature rises to more than 46°C. The 

cooling load increases significantly due to high temperatures and as a result, high energy is required to cool the rooms properly and provide comfort. The proposed design strategies in this research 

can be used as a reference when housing envelopes will be designed, and raw material availability must be considered.                      

  Design strategy 
implementation 
example 

 
The materials choice 
optimize between 
insulation provided + 
the embodied energy of 
materials depend on its 
local availability. 

 Materials Thickness mm U-values W/m².K 

Wall 
1 

Brick work wall 230 

0.95 
Air gap 70 
Brick work wall 115 
Plaster-dense\both side 12 

Wall 
2 

Brick work wall 230 

2.51 

 

XPS 50 
Brick work wall 115 

Plaster \both side 12 

Roof
1 

RCC slab  

0.60 
Inverted earthen pot in lime 
concrete 

75 

Cement mortar finish 20 

Roof 
2 

RCC slab  
0.39 Brickbat coba 50(avg.) 

Cement mortar finish 20 

 

Implementation 
Needs 

 Professional training to use technology and developed building materials with more attention to using thermal insulation. 
 Government must provide codes related to building materials. 

 Encourage scientific researchers to develop local materials as well as produce building materials at a suitable cost. 
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������� 5RRI�WHUUDFH

/LWHUDWXUH� UHYLHZ�� 7KH� OLWHUDWXUH� UHYHDOHG� WKDW� WKH� YHUQDFXODU� KRXVH� RIIHUV� FRPSOHWH�

SULYDF\�WR�LQKDELWDQWV�DV�D�VOHHSLQJ�DUHD�GXULQJ�WKH�VXPPHUV��7KH�SDUDSHW�ZDOO�DQG�LWV�

KHLJKW�SUHYHQW�QHLJKERXUV� IURP�SHHNLQJ��+RZHYHU�� WKH� URRI� WHUUDFHV� LQ� FRQWHPSRUDU\�

KRXVHV�GR�QRW�RIIHU�LQKDELWDQWV�FRPSOHWH�SULYDF\�IRU�VOHHSLQJ�DW�QLJKW�LQ�VXPPHUV��7KH�

SDUDSHW�ZDOO�DQG�LWV�KHLJKW�GR�QRW�SUHYHQW�QHLJKERXUV�IURP�SHHNLQJ� $OVR��WKH�DUHD�RI�WKH�

FRQWHPSRUDU\�KRXVH�URRI�LV�ELJ�HQRXJK�WR�GR�YDULRXV�DFWLYLWLHV��EXW�WHQGV�QRW�WR�EH�XVHG�

LQ�WKLV�ZD\�DW�DOO�

%LRFOLPDWLF�DQDO\VLV�YLHZ� ,W�ZDV�IRXQG�WKDW�WKH�PRVW�HIILFLHQW�SDVVLYH�VWUDWHJLHV�IRU�WKH�

ZKROH�\HDU�IRU�%DJKGDG�DUH�VXQ�VKDGLQJ��QDWXUDO�YHQWLODWLRQ��DQG�HYDSRUDWLYH�FRROLQJ��

5RRI�VKDGLQJ�UHGXFHV�RU�FXWV�RII�VRODU�UDGLDWLRQ�IURP�WKH�URRI�DUHD��UHGXFLQJ�KHDW�JDLQ���

DQG�UHGXFHV�FRROLQJ�ORDG��VLQFH�WKH�URRI�LV�QRW�H[SRVHG�WR�WKH�VXQ�WKURXJKRXW�WKH�HQWLUH�

RSHUDWLQJ�GD\��$OVR��XVLQJ�MDDOLV�LQ�WKH�URRI�SDUDSHW�DOORZV�DLU�PRYHPHQW�DERYH�WKH�KRW�

URRI��UHODWLYHO\�FRROLQJ�LW�GRZQ�GXULQJ�WKH�GD\WLPH�DQG�LQFUHDVLQJ�WKH�VSHHG�RI�KHDW�ORVV�

DW�QLJKW�

3XEOLF�VXUYH\�YLHZV� 5RRI�WHUUDFHV�FDQ�EH�UHSXUSRVHG�RU�UHGHVLJQHG�IRU�PRUH�SUDFWLFDO�

DSSOLFDWLRQ�� ,Q� WRWDO������RI�SDUWLFLSDQWV�VWURQJO\�DJUHHG�WKDW� WKH�URRI� WHUUDFH�FRXOG�EH�

XVHG�IRU�VOHHSLQJ�LQ�WKH�VXPPHU��&RQYHUVHO\��������������RI�UHVSRQGHQWV�GLVDJUHHG�ZLWK�

WKLV��GXH�WR�WKH�ZDOOV�QRW�EHLQJ�WDOO�HQRXJK�WR�SUHYHQW�SHHNLQJ��+HQFH��WDOOHU�ZDOOV�FRXOG�

SRVVLEO\�VDWLVI\�UHVLGHQWV·�QHHGV�

0RUHRYHU��������������RI�SDUWLFLSDQWV�DJUHHG�DQG�������������RI�SDUWLFLSDQWV�VWURQJO\�

DJUHHG�WKDW�KRXVHKROGHUV�PXVW�LQVWDOO�39�V\VWHPV�WR�JHQHUDWH�HOHFWULFLW\�LQ�WKHLU�KRPHV��

7KLV�WHQGV�WR�EH�DFKLHYHG�WKURXJK�XVLQJ�ULJLG�SDQHOV�IL[HG�RQWR�WKH�URRI�VXUIDFH�

([SHUW�VXUYH\�YLHZV�8VH�RI�WKH�URRI�WHUUDFH�DV�D�VOHHSLQJ�VSDFH�GXULQJ�WKH�VXPPHU�QLJKWV�

DQG�IRU�GLIIHUHQW�DFWLYLWLHV�ZDV�VXSSRUWHG�E\�H[SHUWV��ZKR�FRQILUPHG�WKDW�VXFK�WHUUDFHV�

FRXOG� VDWLVI\� WKH� LQKDELWDQWV·� QHHGV� DQG� SURYLGH� WKHP� ZLWK� FRPSOHWH� SULYDF\� LI� WKH�

SDUDSHW�ZDOO� RI WKH� URRI�ZDV�KLJK� HQRXJK� WR�SUHYHQW� WKHP� IURP�EHLQJ�RYHUORRNHG�E\�

QHLJKERXUV��,Q�WRWDO��������������RI�H[SHUWV�VXJJHVW�WKDW�WKH�URRI�WHUUDFH�FRXOG�EH�XVHG�DV�

D�VOHHSLQJ�VSDFH�GXULQJ�VXPPHU�QLJKWV�DQG�IRU�RWKHU�DFWLYLWLHV��2Q�WKH�RWKHU�KDQG�����



���

�������RI�UHVSRQGHQWV�LQGLFDWHG�WKDW�WKLV�LV�QRW�DQ�LPSRUWDQW�IDFWRU��DQG�H[SODLQHG�WKDW�

WKLV�ZDV�EHFDXVH� WKH�ZDOOV�ZHUH�QRW�KLJK�HQRXJK� WR�SUHYHQW�QHLJKERXUV� IURP� ORRNLQJ�

RYHU��

0RUHRYHU��������������RI�WKH�SDUWLFLSDQWV�WKLQNV�WKDW�LW�LV�YHU\�LPSRUWDQW�������������RU�

LPSRUWDQW��������������WR�XVH�WKH�39�SDQHOV�RQ�WKH�WRSV�RI�VRXWK�IDFLQJ�EXLOGLQJV��)RU�

EXLOGLQJV� IDFLQJ� DQ\�RWKHU�GLUHFWLRQ� RWKHU� WKDQ� VRXWK�� ���� �������� RI� WKH�SDUWLFLSDQWV�

WKLQN�WKDW�LW�LV�YHU\�LPSRUWDQW�������������RU�LPSRUWDQW��������������WR�PRYH�WKH�39�WR�

IDFH� WKH�HDVWHUQ�DQG�ZHVWHUQ�VLGHV��DV� WKLV�ZLOO�HQDEOH�HOHFWULFLW\� WR�EH�JHQHUDWHG�XVLQJ�

VRODU�HQHUJ\��,Q�DGGLWLRQ��������������RI�WKH�VDPSOH�SDUWLFLSDQWV�UHVSRQGHG�WKDW�LW�ZDV�

LPSRUWDQW� ������ �������� RU� YHU\� LPSRUWDQW� ������ ������� WR�XVH� VRODU� UDGLDWLRQ� WR�KHDW�

ZDWHU��WKLV�SURYHG�WR�EH�WKH�PRVW�DJUHHG�XSRQ�RSWLRQ�

$GRSWLRQ�LQ�'HVLJQ�6WUDWHJLHV

7KHPH )DFWRU
/LWHUDWXUH�
5HYLHZ

%LRFOLPDWLF�
$QDO\VLV

3XEOLF�
6XUYH\

([SHUW�
6XUYH\

$GRSW�LQ�
'HVLJQ�

6WUDWHJLHV"

$UFKLWHFWXUH�
GHVLJQ

5RRI�
WHUUDFH < < < < <

*XLGDQFH�IRU�$GRSWLRQ�RI�GHVLJQ�VWUDWHJ\� 8SRQ�WKH�SODQQLQJ�DQG�FRQVWUXFWLRQ�RI�QHZ�

KRPHV��WKH�URRI�WHUUDFH�GHVLJQ VWUDWHJ\�PXVW�EH�WDNHQ�LQWR�FRQVLGHUDWLRQ�

7KH� WDEOH� ��� VKRZV� WKH� UHFRPPHQGHG� GHVLJQ� VWUDWHJLHV� IRU� IXWXUH� KRXVH� GHVLJQ� LQ�

%DJKGDG�
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7DEOH����� 7KH�GHVLJQ�VWUDWHJLHV�UHFRPPHQGDWLRQV�IRU�DUFKLWHFWXUH�GHVLJQ�IDFWRUV? 5RRI�WHUUDFH

'HVLJQ�6WUDWHJ\� $UFKLWHFWXUH�GHVLJQ 5RRI�7HUUDFH
'ULYHUV� 0DUNHW� 9HUQDFXODU�KRXVH

3DVVLYH� 6KDGLQJ��QDWXUDO�YHQWLODWLRQ
6RFLDO��� 3URYLGH�SULYDF\

2EMHFWLYHV�
7R�UHGXFH�VRODU�JDLQV�WR�URRI�
7R�SURYLGH�SULYDF\�IRU�VXPPHU�WLPH�VOHHSLQJ�RQ�WKH�URRI�

5RRI�WHUUDFH LQ�
YHUQDFXODU�DQG�

FRQWHPSRUDU\�KRXVH�

9HUQDFXODU�URRI

)ODW�URRI� XVH�LQ�VXPPHU�VOHHSLQJ��7KH�
SDUDSHW�ZDOO�DQG�LWV�KHLJKW�SUHYHQW�
QHLJKERXUV�IURP�SHHNLQJ�

&RQWHPSRUDU\�URRI

)ODW�URRI�² OLWWOH�RU�QR�DFFHVV���1R�
SULYDF\���1R�VKDGLQJ? 7KH�SDUDSHW�ZDOO�
DQG�LWV�KHLJKW�GR�QRW�SUHYHQW�QHLJKERXUV�
IURP�SHHNLQJ�

9HUQDFXODU�KRXVH &RQWHPSRUDU\�KRXVH

6RXUFH� 5HVHDUFKHU 6RXUFH� 5HVHDUFKHU

'LVFXVVLRQ
8SRQ�WKH�SODQQLQJ�DQG�FRQVWUXFWLRQ�RI�QHZ�KRPHV��WKH�WDOOHU�ZDOOV�FRXOG�EH�SRVVLEO\�VDWLVILHG�ZLWK�UHVLGHQWV·�QHHGV�LQ�WKH�IXWXUH�KRXVH�WR�SURYLGH�SULYDF\�LQ�WHUPV�RI�SUHYHQWLQJ�

QHLJKERXUV�RYHUORRNLQJ�

'HVLJQ�VWUDWHJ\�
LPSOHPHQWDWLRQ�

H[DPSOH

x 5DLVHG�SDUDSHW�ZDOOV��XVLQJ�MDDOLV�
x 0DWHULDOV�²ZRRG EXW�FDQ�XVH�VWRQH�RU�

FXUUHQWO\�UHSODFHG�ZLWK�0')
x 3HUJROD�W\SH�VKDGLQJ�GHYLFH�DZQLQJV�

²ZRRG�PDWHULDOV
x $OVR��SRVVLEOH�XVH�VRODU�SDWLR�FRYHU�

x 3RVVLEOH�XVH�RI�39�V\VWHP�

3HUJROD�W\SH�RI�VKDGLQJ
6RXUFH� 5HVHDUFKHU 6RXUFH� �'�0$; /LEUDULHV

,PSOHPHQWDWLRQ�1HHGV 3URIHVVLRQDO�WUDLQLQJ�WR�HQFRXUDJH�WKHP WR�XVH SDVVLYH�GHVLJQ�WHFKQLTXHV�VXFK�DV�VXQ�VKDGLQJ��VRODU�SDQHOV��DQG�LQFUHDVH WKH�KHLJKW�RI�URRI ZDOOV�WR�SURYLGH�SULYDF\�DQG�
UHGXFH�VRODU�JDLQ�
0DUNHW�WUDQVIRUPDWLRQ DERXW�WKH�VLJQLILFDQW�ILQDQFLDO�EHQHILWV�RI�URRI�WHFKQLTXHV DQG�VRODU�SDQHO WR�UHGXFH�WKH�FRVWV�RI�HQHUJ\�ELOOV�DQG�LWV�JUHDW�IXWXUH�LPSDFW�
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����$FKLHYHG�'HVLJQ�6WUDWHJLHV�

:LWK� WKH� DLP� RI� HVWDEOLVKLQJ� D� VHW� RI� DSSURSULDWH� GHVLJQ� DSSURDFKHV� WR� LQIRUP� IXWXUH�

KRXVLQJ�GHVLJQ�LQ�,UDT��ZKLFK�FDQ�HQKDQFH�FRPIRUW�OHYHOV�\HW�GHFUHDVH�HQHUJ\�XVDJH�DORQJ�

ZLWK� FXOWXUDO� UHVSRQVLYHQHVV�� D� VHULHV� RI� VLJQLILFDQW� IDFWRUV� KDYH� EHHQ� HYDOXDWHG� DQG�

LGHQWLILHG��)RXU�VWDJHV�ZHUH�XWLOLVHG�WR�LQYHVWLJDWH�GHVLJQ�VWUDWHJLHV�LQ�%DJKGDG��OLWHUDWXUH�

UHYLHZ��WKH�ELRFOLPDWLF�DQDO\VLV��SXEOLF�VXUYH\�YLHZ��DQG�WKH�H[SHUWV�VXUYH\�YLHZ��$V�D�

UHVXOW�� WKH� UHVHDUFKHU� KDV� VXJJHVWHG� WKDW� D� PL[� RI� SRVLWLYH� FKDUDFWHULVWLFV� IURP� WKH�

YHUQDFXODU� KRXVH� DQG� WKH� FRQWHPSRUDU\� KRXVH� VKRXOG� EH DSSOLHG� WR� IXWXUH� GHVLJQ�

VWUDWHJLHV� IRU� D� V\QWKHVLVHG�KRXVH�GHVLJQ� IRU�%DJKGDG� WR�SURYLGH� EHWWHU� DQG�QDWXUDOO\�

ZHOFRPLQJ�KRXVLQJ�VROXWLRQV� WKDW�DUH�DEOH� WR�VDWLVI\� IXQFWLRQDO�H[SHFWDWLRQV�DQG�VRFLDO�

QHHGV�

7DEOH� ����� DQG� ����� DQDO\VLV� DQG� VXPPDUL]H WKH� GHVLJQ� VWUDWHJLHV� UHFRPPHQGDWLRQV�
REWDLQHG�E\�HDFK�SKDVH�

7DEOH������ 7KH�GHVLJQ�VWUDWHJ\�UHFRPPHQGDWLRQV�REWDLQHG�E\�HDFK�WKHPH

'HVLJQ�VWUDWHJ\� 'LUHFW�LPSDFW 'HVLJQ�VROXWLRQ
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&RPSDFWQHVV�
DQG�VWUHHW�OD\RXW

6KDGLQJ� DQG� 1DWXUDO�
YHQWLODWLRQ

&RPSDFWQHVV
:DONDELOLW\

1DWXUDO�YHQWLODWLRQ :LGHU�VWUHHW��&DU�DFFHVV
6KDGLQJ� DQG� 1DWXUDO�
YHQWLODWLRQ

7UHHV�RU�SDOPV

2ULHQWDWLRQ +HDW� JDLQ� DQG� 1DWXUDO�
YHQWLODWLRQ

1�6�

2XWVLGH�]RQH 6KDGLQJ�� 1DWXUDO�
YHQWLODWLRQ�� (YDSRUDWLYH�
FRROLQJ�DQG�+HDW�JDLQ�

&RXUW\DUG

7UHHV�� SODQWV� DQG�
IRXQWDLQV
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)RUP� 6KDGLQJ��1DWXUDO�YHQWLODWLRQ�
DQG�+HDW�JDLQ�

:LQGRZ�GHVLJQ� 1DWXUDO� YHQWLODWLRQ� DQG�
6KDGLQJ

6L]H�RI�ZLQGRZ
6KDGLQJ�GHYLFH

*OD]LQJ�GHVLJQ� +HDW�JDLQ
(QYHORSH�GHVLJQ +HDW�JDLQ 0DWHULDOV
5RRI� WHUUDFH�
GHVLJQ

6XQ� VKDGLQJ� DQG� 1DWXUDO�
YHQWLODWLRQ�
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7R�HVWDEOLVK�DSSURSULDWH�GHVLJQ�VWUDWHJLHV�WR�LQIRUP�IXWXUH�KRXVLQJ�GHVLJQ�LQ�,UDT��ZKLFK�

FDQ� HQKDQFH� FRPIRUW� OHYHOV� \HW� GHFUHDVH� HQHUJ\� XVDJH� ZKLOH� UHPDLQLQJ� FXOWXUDOO\�

UHVSRQVLYH��D�VHULHV�RI�VLJQLILFDQW�IDFWRUV�KDYH�EHHQ�HYDOXDWHG�DQG�LGHQWLILHG��)RXU VWDJHV�

ZHUH�XWLOLVHG�WR�LQYHVWLJDWH�GHVLJQ�VWUDWHJLHV� LQ�%DJKGDG��QDPHO\�D� OLWHUDWXUH�UHYLHZ��D�

ELRFOLPDWLF� DQDO\VLV�� D� VXUYH\� RI� SXEOLF� YLHZV�� DQG� DQ� H[SHUW� VXUYH\��$V� D� UHVXOW�� WKH�

UHVHDUFKHU� VXJJHVWV� WKDW�D�PL[�RI�DGYDQWDJHRXV�FKDUDFWHULVWLFV� IURP�YHUQDFXODU�KRXVHV�

DQG�FRQWHPSRUDU\�KRXVHV�VKRXOG�EH�DSSOLHG�WR�IXWXUH�GHVLJQ�VWUDWHJLHV�IRU�D�V\QWKHVLVHG�

KRXVH�GHVLJQ�IRU�%DJKGDG�WR�SURYLGH�EHWWHU�DQG�QDWXUDOO\�ZHOFRPLQJ�KRXVLQJ�VROXWLRQV�

WKDW�FDQ�VDWLVI\�IXQFWLRQDO�H[SHFWDWLRQV�DQG�VRFLDO�QHHGV��8UEDQ�IDEULF�DQG�DUFKLWHFWXUH�

GHVLJQ� IDFWRUV�KDYH�EHHQ�DFKLHYHG�DV� D� IXWXUH�GHVLJQ�VWUDWHJ\� IRU�D� V\QWKHVLVHG�KRXVH�

GHVLJQ�IRU�%DJKGDG�

��� 5HFRPPHQGDWLRQV�IRU�DSSOLFDWLRQ�RI�UHVHDUFK IURP�FKDSWHU�VHYHQ

7KH�IROORZLQJ�UHFRPPHQGDWLRQV�KDYH�EHHQ�GHULYHG�IURP�WKH�NH\�ILQGLQJV�RI�WKH�UHVHDUFK�

)RU�GHVLJQHUV�DQG�DUFKLWHFWV

7R� LPSURYH� IXWXUH� GHVLJQ�� DUFKLWHFWV� DQG� GHVLJQHUV� VKRXOG� FRQVLGHU� WKH� IROORZLQJ�

VWUDWHJLHV�

x $UFKLWHFWV�DQG�GHVLJQHUV�VKRXOG�FRQVLGHU�HQHUJ\�HIILFLHQF\�LQ�WKHLU�GHVLJQ�FRQFHSW��

%\�FRQVLGHULQJ�VXVWDLQDEOH�GHVLJQ�WHFKQLTXHV�DW�WKH�HDUO\�VWDJHV�RI�FRQFHSWXDO�GHVLJQ�

VWDJH�D�JUHDW�OHYHO�RI�HQHUJ\�VDYLQJ�FDQ�EH�DFKLHYHG�GXULQJ�WKH�RSHUDWLRQ�VWDJH�

x $SSO\�VXVWDLQDEOH�GHVLJQ�DQG�FOLPDWLF�GHVLJQ�VWUDWHJLHV�DW�WKH�GHVLJQ�VWDJH�

x 7KH�XUEDQ�GHVLJQ�SODQ�VKRXOG�FRQVLGHU WKH�QHHG�IRU�D�FDU�

x 7KH�FRPSDFW�OD\RXW�UHGXFHV�WKH�VXUIDFH�DUHD�DYDLODEOH�IRU�VRODU�UDGLDWLRQ��KRZHYHU��

QDUURZ�VWUHHWV�DUH�QRW�QHFHVVDULO\�EHQHILFLDO� IRU�FDUV�DQG�RWKHU� WUDQVSRUW� V\VWHPV��

&RQVHTXHQWO\�� LI� ZLGHU� VWUHHWV� DUH� SURYLGHG�� LW� LV� UHFRPPHQGHG� WKDW WUHHV� DQG�

VKDGLQJ�HOHPHQWV�DUH�XVHG�ZLWK�WKHP�

x 8VH� YHUQDFXODU� IHDWXUHV� LQ� D�PRGHUQ�ZD\� VXFK� DV� WKH� FRXUW\DUG� LGHD�ZLWK� VRPH�

PRGLILFDWLRQV��DV�ZHOO�DV�RWKHU�IHDWXUHV�VXFK�DV�VKDQDVKHHO��LQ�%DJKGDGL�KRXVHV�LQ�

WKH�IXWXUH�LQ�D�FDUHIXO�ZD\�
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x 3URYLGH� JRRG� RULHQWDWLRQ�� EXLOGLQJV� RULHQWDWHG� WRZDUGV� WKH� QRUWK�VRXWK� D[LV� DUH�

SRWHQWLDOO\�PRUH�HIILFLHQW�WKDQ�HDVW�ZHVW�RULHQWDWLRQ�

x 6WXG\�RSHQLQJV
�VL]HV�DQG�SRVLWLRQ�

x 5HGXFH�WKH�DPRXQW�RI�VXUIDFHV�IDFLQJ�WKH�GLUHFW�VXQ�E\�VKDGLQJ��E\�WKH�EXLOGLQJ�LWVHOI�

DQG�E\�VKDGLQJ�GHYLFHV�VXFK�DV�WUHHV�DQG�YHJHWDWLRQ��

x 7KH�ORQJHVW�HOHYDWLRQ�VKRXOG�IDFH�QRUWK�DQG�VRXWK�

x (QVXUH�WKHUH�LV�LQWHUQDO�FURVV�YHQWLODWLRQ�

x &RQVLGHU�WKH�QHHG�IRU�WKHUPDO�UHVLVWDQFH�

x 8VH� WHFKQRORJ\� DQG� GHYHORSHG� EXLOGLQJ� PDWHULDOV� ZLWK� PRUH� DWWHQWLRQ� WR� XVLQJ�

WKHUPDO�LQVXODWLRQ�

x 5HVSHFW� WKH� SXEOLF
V� EHKDYLRXU�� OLIHVW\OH� FKDQJHV�� DQG� WKH� QHHGV� RI� LQGLYLGXDOV�

WRZDUGV�FRPIRUW�ZKLFK�LQFOXGH�WKHUPDO��IXQFWLRQDO��YLVXDO�DQG�VDIHW\�DVSHFWV�

x 5HGXFH� HQHUJ\� FRQVXPSWLRQ� E\� XVLQJ� SDVVLYH� GHVLJQ� WHFKQLTXHV� VXFK� DV� VXQ�

VKDGLQJ�� VRODU� SDQHOV�� DQG� GRXEOH� ZDOOV�� DV� ZHOO� DV� E\� LQFUHDVLQJ� WKH� KHLJKW� RI�

LQWHUQDO�ZDOOV�ZLWK�XSSHU�RSHQLQJV�WR�DOORZ�KRW�DLU�WR�H[LW�

)RU�SXEOLF�DZDUHQHVV

7R�LPSURYH�KRXVLQJ��XVHUV�VKRXOG�FRQVLGHU�WKH�IROORZLQJ�

x 5HGXFH�GHSHQGHQFH�RQ�DLU�FRQGLWLRQLQJ�WR�DFKLHYH�LQWHUQDO�WKHUPDO�FRPIRUW E\�XVLQJ�

SDVVLYH�VWUDWHJLHV�

x %H�DZDUH�RI�WKH�FRQFHSWV�DQG�EHQHILWV�RI�VXVWDLQDEOH�GHVLJQ�DQG�ORZ�HQHUJ\�GHVLJQ�

x 5HVSHFW�DQG�NQRZ�WKH�EXLOGLQJ�UHJXODWLRQV�

x 8QGHUVWDQG� WKH� VLJQLILFDQW� ILQDQFLDO� EHQHILWV� RI� HQHUJ\� HIILFLHQF\� WHFKQLTXHV� WR�

UHGXFH�WKH�FRVWV�RI�HQHUJ\�ELOOV�DQG�LWV�JUHDW�IXWXUH�LPSDFW�

)RU�JRYHUQPHQW·V

x %XLOGLQJ� ODZV� VKRXOG� EH� PRGLILHG� DQG� FKDQJHG� DQG� LQFOXGH� VWULFW� UXOHV� WKDW�

DUFKLWHFWV�� GHVLJQHUV� DQG� XVHUV� VKRXOG� IROORZ� DQG� VR� UHGXFH� WKH� QXPEHU� RI�

LQDSSURSULDWH�SURFHGXUHV�

x 7KH�FXUUHQW�EXLOGLQJ�GHVLJQ�DSSURYDO�V\VWHP�GRHV�QRW�LQFOXGH�WKH�HQHUJ\�HIILFLHQF\�

UHTXLUHPHQWV�IRU�EXLOGLQJV��WKLV�QHHGV�WR�EH�UHYLVHG�
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x 7KH�SDVVLYH�GHVLJQ�VWUDWHJLHV�VXLWDEOH�IRU�WKH�,UDTL�UHJLRQ�VKRXOG�EHFRPH�FRPSXOVRU\�

IRU�QHZ�EXLOGLQJV�LQ WKH�QHDU�IXWXUH�DQG�DOVR�VKRXOG�EH�FRQVLGHUHG�LQ�WKH�EXLOGLQJ�

FRGH�

x ,PSOHPHQW�KRXVLQJ�SURMHFWV�ZLWK� VXVWDLQDELOLW\�DQG� ORZ�HQHUJ\�GHVLJQ�DV�ZHOO�DV�

HQFRXUDJH�SHRSOH�WR�XVH�WKHP�DQG�H[SHULPHQW�ZLWK�WKHP�WR�DOVR�FRQYLQFH�SHRSOH�RI�

WKH�EHQHILWV��7KHVH�SURMHFWV�VKRXOG�GHYHORS�FRQWLQXRXVO\��,Q�DGGLWLRQ��XVH�WKH�PHGLD�

WR�FRQYLQFH�SHRSOH�WR�DFFHSW�VXVWDLQDEOH�DQG�ORZ�HQHUJ\�GHVLJQV�

x 3URYLGH�LQVWLWXWHV�IRU�WUDLQLQJ�VNLOOV�

x 3URYLGH�FRPSHWLWLRQV�WR�VHOHFW�WKH�EHVW�SURMHFWV�DQG�WHVW�WKHVH�SURMHFWV�E\�SHRSOH�ZKR�

FDQ�PHDVXUH�EHQHILWV�DQG�GUDZEDFNV�

x 3URYLGH�FRGHV�UHODWHG�WR�EXLOGLQJ�PDWHULDOV�

x (QVXUH� DUFKLWHFWV� DQG�GHVLJQHUV� DUH� LQFOXGHG� LQ� WKH� GHVLJQ� SURFHVV� DQG� RUJDQL]H�

SURIHVVLRQDO�SUDFWLFH�

x 3URPRWH� D� SRVLWLYH� FKDQJH� LQ� KRXVLQJ� WKURXJK� XVLQJ� WKH� RSLQLRQV� RI� FRPPLWWHG�

DUFKLWHFWV��GHVLJQHUV��HQJDJLQJ�RZQHUV�DQG�RFFXSLHUV�RI�VXFK�KRXVHV�

x (QFRXUDJH�JURXSV�WKDW�ZLOO�DJUHH�WR�WKH�SURWHFWLRQ�RI�,UDTL�YHUQDFXODU�GHVLJQ�

x (QFRXUDJH� VFLHQWLILF� UHVHDUFKHUV� WR� GHYHORS� ORFDO� PDWHULDOV� DV� ZHOO� DV� SURGXFH�

EXLOGLQJ�PDWHULDOV�DW�D�VXLWDEOH�FRVW�
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8.1 Introduction  

Over the last three decades, most importantly post 2003, Iraq has undergone significant 

cultural, societal, economic and environmental changes. One aspect of this has involved 

significant changes to dwelling design. There is concern that current dwelling designs are 

not appropriate to current cultural and environmental requirements. This research aims 

to establish a set of appropriate design approaches to inform future housing design in 

Iraq, which can enhance comfort levels yet decrease energy usage along with cultural 

responsiveness. Therefore, this study has considered the advantages of passive designs 

and vernacular courtyard houses for future architectural buildings in terms of both the 

local environment and cultural responsiveness. 

The earlier chapters have shown the main findings of this study and provided sets of 

design strategies for new housing units in Baghdad, as a case study. Suitable design 

strategies require combinations of contemporary technology with passive design 

fundamentals to provide better and naturally welcoming housing solutions that can 

satisfy functional expectations as well as social needs. This chapter provides the main 

conclusions of this study, presenting those for the research aim and each objective, a 

summary of the key contributions to knowledge, limitations fo the study as well as 

recommendations for further research work. 

8.2. Conclusion 

The following objectives were established to support the achievement of the research aim 

stated in Section 8.1. 

Objective 1: Identify and analyse feasible passive strategies for application in Baghdadi climate;  

Objective 2: Examine the levels of householders’ (public) satisfaction with both, contemporary 

and vernacular houses with regards to their environmental (comfort and energy) and cultural 

performance;  

Objective 3: Explore the perceptions of built environment professionals relating to design and 

construction of modern housing units and their incorporation of passive strategies in Baghdad; 

 Objective 4: Propose a framework for design strategies for new housing units in Baghdad, that 

appropriately combines contemporary technology with passive design fundamentals in order to 

provide comfortable and energy efficient housing solutions that are able to satisfy householder’s 

functional expectations as well as social and cultural expectations and needs. 
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Objective 1 to identify and analyse feasible passive strategies for application in Baghdadi climate 

was achieved by bioclimatic analysis, reported in chapter 4.  From this research it was 

found that the most efficient passive strategies for the whole year in Baghdad are solar 

shading of windows, natural ventilation and direct evaporative cooling. However, it has 

been identified that at some times in order to achieve comfort, cooling with 

dehumidification as well as heating with added humidification are required. The results 

presented here concentrate on winter and summer, as these seasons are highly 

challenging with regards to thermal comfort. All these strategies can be incorporated 

within a building to achieve as many hours as possible of comfort, energy saving, and 

enhanced low-energy use in the climate of Baghdad.  

Table 8.1 shows the summary findings from the analysis of hours of comfort achieved by 

specific passive design strategies based on bioclimatic analysis for Baghdad. 

Table 8.1:  Finding from the analysis of hours of comfort achieved by 

specific passive design strategies based on bioclimatic analysis for 

Baghdad 

Passive Strategies 

Cooling 

Sun shading of windows 

High thermal mass 

High thermal mass night ventilation 

Direct evaporative cooling 

Natural ventilation cooling 

Heating 

Passive solar direct gain low mass 

Passive solar direct gain high mass 

Wind protection of outdoor spaces 
 

It was found that there are 1531 hours (17.5%) of a year that do not need heating or cooling. 

With the most significant passive design strategies for summer include Shading, high 

thermal mass at night, High thermal mass, Direct Evaporative cooling, and Natural 

ventilation cooling. While, in the colder Winter season, the main passive design strategies 

are Passive Solar Direct Gain Low Mass and High Mass. At times, sun shading strategies 

are still also required in winter, providing a design challenge for their appropriate and 
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flexible design. It is acknowledged that mechanical services may be needed in some 

months to achieve comfort where passive strategies are not sufficient, although their 

specification is outside of the scope of this work (Chapter 4\Figure. 4.6 and Table 4.5). 

The results discussed in this research indicate that the most efficient passive strategies for 

the whole year for Baghdad are the solar shading of windows, natural ventilation, direct 

evaporative cooling, and heating along with added humidification if required. These 

design strategies, theoretically identified as suitable for Baghdad by this study, have 

previously been adopted in one form or another since ancient times. Table shows 8.2 a 

comparative of the results of implementing the passive design strategies identified in 

bioclimatic analysis and the findings from the literature reviews, as to vernacular 

application of passive strategies. 

Table 8.2: A comparative of the results of implementing the passive design 
strategies identified in bioclimatic analysis and literature reviews. 

Bioclimatic analysis Literature reviews 

Passive design 
strategies 

Passive strategies in 
vernacular architecture 

Houses’ elements or 
features 

Shading Shading 

Compact layout 

The courtyard 

The building form 

Natural ventilation 
 

Natural ventilation 
 

The courtyard 

The internal spaces 

The wind – 
tower(Badgir) 

The building form 

The water& planting 
features 

Evaporative cooling Evaporative cooling 

The courtyard 

The water& planting 
features 

All these strategies can be incorporated within a building to achieve optimized hours of 

comfort, through passive design, resulting in energy saving, and enhanced low energy 

use in the climate of Baghdad. 
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Objective 2, to examine the levels of householders’ (public) satisfaction with both, contemporary 

and vernacular houses with regards to their environmental (comfort and energy) and cultural 

performance; was achieved through a survey developed and provided to occupants of 

both vernacular and contemporary houses and reported in chapter 5.   

In this research, the respondents’ satisfaction with both contemporary and vernacular 

houses with regards to environmental and cultural performance were examined. This can 

be seen as a proxy for the market for the market’s satisfaction with housing provision as 

well as its interest in the use of vernacular strategies in the future of contemporary 

housing.  

The review of the findings has demonstrated the achievements of vernacular and 

contemporary housing typologies in Baghdad. Both of which have benefits associated 

with the features embedded in each dwelling typology. Indeed, any requirements which 

are not fulfilled by one typology were typically found to have been successfully addressed 

by the other. This indicates a market interest in a future synthesis design of housing for 

Baghdad.  

The contemporary house in Iraq, Baghdad, has been found to rely significantly on 

mechanical services (particularly air conditioning) which is no longer sustainable. 

Contemporary homes have also been found to fail in their responsiveness to cultural 

requirements (e.g. privacy and community). They are not able to fulfil these social 

requirements of the residents; hence, it is extremely important to understand how these 

needs may be met. Moreover, walkability and good socializing opportunities were found 

to be the positive results of the compact vernacular layout. However, in contemporary 

areas, the wide streets allowing cars and direct access to the house were also found to be 

positive results satisfying different and more modern requirements. Design strategies that 

meet and balance these two needs are thus required.  

In terms of environmental characteristics, the vernacular houses in Baghdad were 

reported as responsive to the climate, by their occupants, confirming the value and impact 

of the climate’s strong influence on the design of these homes, as confirmed in both the 

literature and bioclimatic analysis. The integrated passive design strategies of vernacular 

houses, such as natural ventilation and sun shading, thus compares favorably with the 

dependence on active systems found in contemporary houses, in terms of running costs, 
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energy efficiency and thus environmental sustainability. This is perhaps reflected in the 

respondents’ satisfaction with their homes ability to meet their needs in summer, where 

the findings show that 48% (41/86) of respondents in contemporary houses were not 

satisfied whereas 91% (11/12) were satisfied with vernacular houses. 

Furthermore, in terms of the sociocultural characteristics, the research showed that 

vernacular dwellings satisfy sociocultural requirements for the people by providing 

inhabitants with complete privacy. This is in contrast to the design of contemporary 

homes, that was not considered to meet these requirements in particular in terms of 

preventing overlooking by neighbours. 

Finally, despite the limited public awareness of the communal perceptions and 

awareness on low energy houses, sustainable, low energy homes, together with a 

perception of social-cultural barriers to the delivery of low energy homes and large scale 

retrofitting of existing domestic stock. It was found that 84% (83/98) of all the respondents 

preferred to live in houses that consisted of a combined house style; that is, a style 

containing both traditional and modern features and including modern technology. These 

results show that the respondents are likely to accept the final guidelines where solutions 

will be suggested that promote a synthesis of both vernacular and contemporary 

architecture with embedded passive strategies for comfort.  

Objective 3, to explore the perceptions of built environment professionals relating to design and 

construction of modern housing units and their incorporation of passive strategies in Baghdad; 

was achieved by analysis of expert knowledge for designing new housing in Baghdad 

using a combination of questionnaires and analysis of the responses and reported in 

chapter 6.  

In this research experts’ perceptions of the potential for inclusion of passive design 

strategies in future Baghdadi housing designs were also evaluated. The interviews for 

experts offered rich in-depth perceptions as well as understandings of the many issues 

that surround the move towards modernity and away from vernacular in Iraqi, Baghdadi, 

houses. It also added discussions for the prospective of the use of traditional vernacular 

elements in today’s houses. This represents a proxy measure for the capacity of the 

construction industry and in particular its profession representatives to deliver integrated 

passive and socio-cultural design strategies with a synthesised future housing design 
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typology for Baghdad. The most significant conclusions from this aspect of the study are 

presented: 

In terms of architectural design characteristics, it was found that the use of courtyards 

was recognized as the best traditional vernacular component. When asked about issues 

facing the contemporary house, most professional participants specifically identified the 

lack of a courtyard. Moreover, the participants recognized the courtyard as the key 

traditional vernacular element that they sought to embed in house design. This reinforces 

how people directly relate the courtyard to the vernacular style, as well as confirming the 

confidence of these professionals in their application. 

When asked whether vernacular elements should be used in contemporary houses, 85% 

(41/48) of experts said yes. However, when asked there are vernacular elements currently 

in their house 42% (20/48) of experts said no. The question then arises, if people desire 

the applications of these elements why are they not used in their current houses? The 

findings revealed contradictions in expert participant’s responses, which suggests 

disconnects in understandings and in particular application and synthesis between 

vernacular and contemporary design. Conversely, when asked to identify the key issues 

facing contemporary homes in Baghdad, responses could be categorized as: socio cultural; 

environmental sustainability; commercial\ government’s role; and spatial issues. 

In terms of describing the problems that face contemporary house, expert participants 

primarily discussed socio-cultural issues. with vernacular houses described as being 

“hospitable”, with the design of adjacent houses served to build, and strengthen social 

fabrics through family and neighbourhood bonds. Its simple design provided people’s 

basic needs and maintained cultural norms and privacy. In contrast when describing the 

contemporary house expert participants usually expressed a negative tone referring to the 

new houses as being “unfriendly”. Although heavily discussed by experts, when asked if 

vernacular elements should be applied in contemporary houses; culture was ranked first 

by experts (31%, 15/48); followed by environmental sustainability (27%, 14/48). 

However, when expert participants were asked to rank the importance of factors in 

designing their house, culture ranked the third (19%, 9/48) behind the environmental 

sustainability (35%, 17/48) and identity (31%, 15/48). Participants do perceive traditional 

vernacular components as expressions of environmental sustainability as well as cultural 
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importance. However, it is then questionable as to why these participants do not 

implement these significances in their dwelling designs. This may mean that while experts 

value and recognize their cultural identities as residents, they may not prioritise or 

express their views in the built environments that they develop, design and influence. 

In terms of environmental characteristics, the research results reveal that vernacular 

houses are perceived, be expert respondents to be more environmentally sustainable. 

These respondents also believed that environmental sustainability should be a key factor 

in the construction of contemporary houses. The survey also indicates that despite efforts 

to enhance sustainability in house construction, the key barriers was perceived as the lack 

of adequate support from the government. Therefore, the government is urged to be on 

the forefront of more concrete provision. For example, building regulations and codes 

should be modified and enhanced to provide clear guidance that architects, designers, 

and users should follow. Also, architects and designers should be included in housing 

design such that they can inform their design through their professional practice. 

Moreover, the government must work in regulating the markets and promote the need to 

adopt specific design strategies for the design and build of future houses.  

Finally, of 70 criterion identified as appropriate passive strategies for implementation in 

Baghdad contemporary housing to promote the uptake of a passive design, 63 were 

considered to be appropriate and applicable according to the expert participants. These 

included architectural strategies relating to: Massing and space layout, window design, 

shading strategies and natural ventilation; house envelope design including building 

envelope, external walls and rood, floor design and external design approaches. Based on 

the experts’ suggestions, each design technique shown was confirmed to be to be 

applicable to Baghdad’s current and upcoming weather conditions along with taking into 

consideration the city’s cultural requirements and the availability of local raw materials. 

The research has achieved objective 4: Propose a framework for design strategies for new 

housing units in Baghdad, that appropriately combines contemporary technology with passive 

design fundamentals in order to provide comfortable and energy efficient housing solutions that 

are able to satisfy householder’s functional expectations as well as social and cultural expectations 

and needs; through undertaking a crictial synthesis of the results from the literature review, 

bioclimatic analysis, and the results of the surveys on the public’s and experts’ 
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perceptions. From this synthesis of fndings , three key passive design strategies have been 

identified as Shading, Natural ventilation, and Evaporative Cooling. These three 

strategies for the Baghdad city, selected using the bioclimatic design (chapter 4), are taken 

into consideration in combination with the findings from the literature review (Chapter 

2), the public survey (Chapter 5), and the expert survey (Chapter 6) to develop appropriate 

strategies for this context.  

With the aim of establishing a set of appropriate design approaches to inform future 

housing design in Iraq, which can enhance comfort levels yet decrease energy usage along 

with cultural responsiveness, a series of significant factors have been evaluated and 

identified. As a result, it is advocated that a mix of positive characteristics from both the 

vernacular house and contemporary house should be applied to future design strategies 

for a synthesized, sustainable house design for Baghdad that will provide better and 

naturally welcoming housing solutions that are able to satisfy functional expectations and 

social needs as well as respond to the energy and carbon challenges of a sustainable future. 

In particular, the design strategy recommendations are presented in Table 8.5 below. 

Table 8.5: The design strategies recommendations obtained by each theme 

Design strategies  Passive design strategies 
 The direct impact 

Informed by:  

U
rb

a
n

 f
a

b
ri

c 
a

sp
e

ct
s Compactness 

and street 
layout 

Compactness Self-shade +Natural ventilation 

Vernacular house Walkability Shading 

Wider street \ 
Car access 

Natural ventilation 

Orientation 
Natural ventilation and Heat 
gain  

Vernacular house 

Outside zone 

Courtyard 

Shading+ Natural ventilation+ 
Heat gain + Evaporative cooling 

Vernacular house 
 

Other aspects: 
Plant and 
water features 

A
rc

h
it

e
ct

u
re

 d
e

si
g

n
 a

sp
e

ct
s Form 

Heat gain+ Shading +Natural 
ventilation 

Vernacular house 

Window 
design 

Size of window 
Shading +Natural ventilation 

Vernacular 
house\Contemporary 
house 

Shading device 

Glazing design Heat gain Contemporary house 

Envelope design Heat gain 
Vernacular 
house\Contemporary 
house 

Roof terrace design 
Sun shading +Natural 
ventilation 

Vernacular house 
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The main aim of this research has thus been achieved: 

Establishing a set of appropriate design approaches to inform future housing design in Iraq, 

which can enhance comfort levels yet decrease energy usage along with cultural 

responsiveness. Therefore, this study will consider the advantages of passive designs and 

vernacular courtyard houses for future architectural buildings in terms of both the local 

environment and cultural responsiveness.  

The conclusion of this work has been informed by four key phases of research. Firstly, a 

review of previous literature enabled an understanding of the current state of knowledge 

in this field of study and provide an academic basis for the identification of climatically 

appropriate passive design strategies, the socio cultural and environmental functioning 

of the vernacular housing of Baghdad and the evolution and current state of 

contemporary housing and urban, neighbourhood design in Baghdad. This work 

identified the challenges faced by both the vernacular and the contemporary housing in 

this context, as well as confirming the gap in knowledge as to the support and guidance 

for the construction industry as to what might be an acceptable typology, both socio 

culturally and environmentally for the future of contemporary sustainable housing for 

Baghdad.   

Secondly, the study established the framework for theoretically appropriate passive 

design strategies for the Baghdad climate. Importantly this work then sought to establish 

the extent to which such strategies were acceptable and attractive to the general public, 

represented by the respondents to the public survey. This provided a vital additional 

perspective to the findings of both the literature and bioclimatic analysis, as without 

“market” satisfaction, acceptance and interest in both   contemporary and vernacular 

houses with regards to environmental and cultural performance, a future synthesis of 

these that promotes both characteristics cannot be confidently applied to this industry. 

The final perspective drawn for this research, was that of the experts’, where their 

perceptions for the potential for inclusion of passive design strategies in future Baghdadi 

housing designs were also evaluated. This last perspective was to serve as a proxy for the 

capacity of the industry to learn from and apply the outcomes of this study.   

Findings from these four investigations: literature, bioclimatic analysis, public and 

professional perspectives were undertaken in the themes of the urban fabric, and 
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architectural design factors and findings were subsequently synthesised to inform 

decisions on those passive design strategies most appropriate for adoption in future 

designs for new housing in Baghdad. These future design strategies will require a 

combination of contemporary technology with passive design fundamentals in order to 

provide better and naturally welcoming housing solutions that can satisfy both functional 

expectations and social needs.  

In conclusion, there are numerous strategies that can theoretically be applied to promote 

both socio-cultural and environmental sustainability in housing in Baghdad as confirmed 

by literature, bioclimatic analysis and expert opinion. This research has confirmed that 

expert capacity also exists within the local industry to understand and enable implement 

these strategies within a future synthesis of housing. Although this theoretical 

understanding of strategies may need further support to see delivery through training 

and guidance, including the widespread publication of guidance and recommendations 

such as those proposed by this study. There is also the need for governmental support for 

this transformation of the industry, potentially through enhancement to building 

regulation, planning guidance and other relevant strategies. Finally, the survey of 

occupants of both contemporary and vernacular houses has confirmed that there is 

interest and support for a “contemporary vernacular house” typology that embraces the 

benefits of both typologies through an effective synthesis of strategies,   

Table 8.6 shows the design strategies recommendations obtained by each phase. 

Table 8.6: The design strategy recommendations obtained by each theme 

Design strategy  Design solution 

U
rb

a
n

 f
a

b
ri

c 

a
sp

e
ct

s 

Compactness and street 

layout 

Compactness Walkability 

Wider street/ Car access 

Trees or palms 

Orientation N-S  

Outside zone 
Courtyard 

Trees, plants and fountains 

A
rc

h
it

ec
tu

re
 d

e
si

g
n

 

a
sp

e
ct

s 

Form  Compact 

Window design  
Size of window 

Shading device 

Glazing design  
Consideration of application of double 

and triple glazing.  

Envelope design Materials, thermal mass and insulation.  

Roof terrace design Delivering privacy and shading 
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8.3 Contribution to Knowledge  

The following points summarise the contribution to knowledge from this research: 

1. A comprehensive literature review outlining the thermal comfort and energy efficiency 

challenge faced by dwellings in Baghdad, in the context of current standards and 

regulations.  This includes a historical look at dwellings which focuses on vernacular 

designs used in Baghdad.  For some aspects, there was a lack of peer-reviewed 

literature specific to Baghdad, in such cases, relevant literature relating to comparable 

climates was considered. 

2. A bioclimatic analysis of building design relevant to the Baghdadi climate. The results 

indicate that the most efficient passive strategies for the whole year for Baghdad are 

the solar shading of windows, natural ventilation, direct evaporative cooling, and 

heating along with added humidification if required. All these strategies can be 

incorporated within a building to achieve as many hours as possible of comfort, energy 

saving, and enhanced low energy use in the climate of Baghdad. Many of the strategies 

favoured by bioclimatic building design could be found in Baghdadi vernacular 

dwellings but not in contemporary dwellings.    

3. Examining the public’s satisfaction with both contemporary and vernacular houses 

with regards to environmental and cultural performance. This information was used to 

inform decisions on which passive design strategies to implement in the design strategy 

for new housing in Baghdad. 

4. Engaging with professionals and understanding their ideas on designs and construction 

in terms of passive designs of modern housing units in Baghdad, for example academic, 

government and private sector.  

5. Propose a framework for design strategies for new housing units in Baghdad, as a case 

study, which required a combination of contemporary technology with passive design 

fundamentals to provide better and naturally welcoming housing solutions that can 

satisfy functional expectations as well as social needs. This research will develop a new 

approach to inform contemporary building design to assist developers, architects, 

contractors, academia, policymakers and the local authority of Baghdad with concepts 

that hence improve the construction of additional energy-saving and sustainable 
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buildings in Iraq and can be useful for other areas in Iraq and other similar cultural and 

climatic regions, such as Kuwait, Syria, and some areas of Saudi Arabia. 

6. The Ministry of Planning, Iraq (2019) declared that Iraq has the potential to achieve 

sustainable developments and energy-efficient design by 2030 (Ministry of Planning, 

2019). Hence, this research could contribute towards the aim of achieving low-energy 

buildings for 2030 through establishing a set of appropriate design approaches to 

inform future domestic building design in Iraq, which can both enhance comfort levels 

and decrease energy usage while remaining culturally responsive. The low cost of 

energy led to the disregard of energy-efficient design practices. The thesis 

acknowledges that because of the subsidized energy prices, individuals depend on 

using air conditioning as the main cooling source in buildings. This has discouraged 

architects from designing buildings that make the best use of passive design in hot 

seasons, which are the dominating season of excessive energy use in Baghdad 

buildings. This research could persuade the government to enforce an appropriate 

energy efficiency policy. The thesis acknowledges that the cheap energy supply and 

more widely available electricity has led to many new air conditioning applications. 

Intrinsically, the provision of thermal comfort became the responsibility of mechanical 

systems rather than the building. 

8.4 Limitations of the Research 

This research has experienced the following limitations, although all possible efforts were 

employed to overcome them and to avoid or minimize their influence on the processes, 

findings, conclusions, and recommendations of the study.  

8.4.1 Limitation of the climatic data 

 There was no recent climatic data in EPW format currently available for Baghdad, 

Iraq. The climatic data file used by Meteonorm in this research for the bioclimatic 

analysis had a maximum summer temperature of 46°C, although it has been noted 

from the researcher’s experience, and for the year of this research in particular, that 

temperatures exceeded 50°C on some summer days in Baghdad. This variation is 

explained, to an extent, by the fact that most climatic data is normally obtained from 

airports, which are usually located in rural areas where the influence of the urban heat 

island is not effective. Conversely, the results would have been more representative if 



 

360 

 

a climatic data file, especially for Baghdad city, had been available. This was not 

possible, as there are no appropriate weather monitoring sites in the city.   

8.4.2 Limitation of the respondents 

The researcher acknowledges public survey response was short on: 

 Total number of respondents.  

The questionnaire reached 112 participants, 98 of whom (87.5%) were interviewed and 

completed it successfully. Major restrictions were encountered when selecting the 

participant samples for the research which was viewed as significant. This is mostly 

due to security restrictions in Baghdad which limit freedom of movement around the 

city. This limited the number of participants for the survey. Another restriction was 

related to several religious ceremonies held in the country. As a result, the distribution 

of the questionnaires was subject to security provisions and there was no easy access 

during this period of time. The survey was therefore predicted to produce better 

results in a public club (Iraqi Hunting Club) and shopping mall to ensure that the 

researcher was also secure.  Permission was given to the researcher from security 

agencies (Ministry Interior of Iraq and local security agency to the mall/club) to 

perform the survey. The security office provided one member of staff to ensure the 

personal safety of the researcher.    

 Survey Respondents: Vernacular House Occupants respondents. 

 The researcher acknowledges the low proportion of candidates represented 

vernacular houses, 12/98(12%), due to the fact that many vernacular houses and 

neighborhoods lost their original residents, and today vernacular houses were 

sub-divided for multiple occupies by poorer households, as evidenced in literature 

review and personal observation. 

 Largely due to cultural reasons and other factors related to the nature of the study, 

which needed selective public participants (householders who are living in the 

vernacular courtyard type of house), the author could not reach a lot of 

participants in vernacular houses. Also, the distribution of the public 

questionnaires was subject to security provisions and there was no easy access 

during this period of time. The survey was therefore predicted to produce better 

results in a public club (Iraqi Hunting Club) and a shopping mall to ensure that 
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the researcher was also secure.  However, it can be argued that this reduced the 

sample used for this research. 

 The distribution procedure for both public and expert surveys used manual printed 

questionnaires and face-to-face interviews, which are slower and more expensive in 

comparison with an online survey. However, this process generates a more 

comprehensive response from individuals. 

8.4.3. Limitation of the Questions 

 The researcher acknowledges the limitation of some questions in the research, and 

encourages follow-on studies that extend the questions asked – in particular in the 

areas of:  

a. Public information and knowledge of highly efficient modern homes, (

 chapter5, Q19 and Q 22).  

8.5 Recommendation for Further Research  

Further work developing from this research includes: 

• Develop more detailed strategies for application in housing design in Baghdad 

• Use these strategies to inform building codes and planning guidance.   

• Design case study homes applying the detailed strategies and simulate the 

thermal performance of these to assess performance in terms of energy 

efficiency and thermal comfort, when it is not possible to apply mechanical 

services (e.g. during power outage).  

• Apply the methodology from this research to establish appropriate frameworks 

for strategies for low energy housing for other climatic areas in Iraq (northern 

and southern cities) or countries with similar cultures and climates where 

contemporary dwellings have replaced vernacular housing. 

• Assess the economic impact of the whole life cost of a building with the 

suggested design strategies. 
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